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[Document] Specification 

[Title of the Invention] cyclic amide compounds , their 

production and use 

[what is Claimed is] 

[Claim l] A compound of the formula: 

v, 



R 1 



.. -N v .J— G— N— E— N (') 

A- V 

wherein 

R 1 is a hydrocarbon group; 

R 2 is a hydrocarbon group having 2 or more carbon 
10 atoms , or R 1 and R 2 may in combination form, 

together with an adjacent nitrogen atom, a ring 
optionally having a substituent or substituents ; 
R 3 is a hydrocarbon group optionally having a substituent 

or substituents or a heterocyclic group optionally 
15 having a substituent or substituents; 

R 4 is a hydrogen atom, a hydrocarbon group optionally 

having a substituent or substituents or a heterocyclic 
group optionally having a substituent or substituents; 
E is a divalent chain hydrocarbon group optionally having 

20 a substituent or substituents other than an oxo group; 

G is CO or S0 2 ; 

J is a nitrogen atom or a methine group optionally having 

a substituent or substituents; and 
Q and R are each a bond or a divalent chain C!_ 3 hydrocarbon 
25 group optionally having a substituent or 

substituents , 
or a salt thereof. 

[Claim 2] The compound of claim 1, wherein R 1 is a Ci_ 6 alkyl 
group or a C3-8 cycloalkyl group; R is a C 2 -e alkyl group or a 
30 C 3 _ 8 cycloalkyl group, or R 1 and R 2 in combination form, 

together with an adjacent nitrogen atom, a ring optionally 



having a substituent or substituents; R 3 is a Ci_ 6 alkyl group 
optionally having a substituent or substituents , a C 3 _8 
cycloalkyl group optionally having a substituent or 
substituents, an aryl group optionally having a substituent or 
5 substituents or a heterocyclic group optionally having a 

substituent or substituents; R 4 is a hydrogen atom, alkyl group 
optionally having a substituent or substituents, a C 3 _ 8 
cycloalkyl group optionally having a substituent or 
substituents, an aryl group optionally having a substituent or 

10 substituents or a heterocyclic group optionally having a 
substituent or substituents; E is a C 2 -5 alkylene group 
optionally having a substituent or substituents other than oxo 
group; G is CO or S0 2 ; J is a nitrogen atom or a me thine group 
optionally having a substituent or substituents; and Q and R 

15 are each a bond or a Ci_ 3 alkylene group optionally having a 
substituent or substituents. 

[Claim 3] The compound of claim 1, wherein -N (R 1 ) R 2 is a 1- 

piperidino group optionally having a substituent or 

substituents, E is a trimethylene group, R is a phenyl group 
20 optionally having a substituent or substituents, G is CO, J is 

CH, and Q and R are each a methylene group. 

[Claim 4] A prodrug of the compound of claim 1. 

[Claim 5] A pharmaceutical composition containing the 

compound of claim 1 or a prodrug thereof. 
25 [claim 6] The composition of claim 5, which is a chemokine 

receptor antagonist . 

[Claim 7] The composition of claim 5, which is a CCR5 
antagonist. 

[Claim 8] The composition of claim 5, which is an agent for 
30 the prophylaxis or treatment of HIV infectious diseases. 

[Claim 93 The composition of claim 5, which is an agent for 
the prophylaxis or treatment of AIDS. 

[claim 103 The composition of claim 5, which is an agent for 
suppressing the progress of a disease state of AIDS. 



[claim ll] The composition of claim 8, which further contains 
a protease inhibitor and/or a reverse transcriptase inhibitor 
in combination. 

[claim 12] The composition of claim 11 , wherein the reverse 
transcriptase inhibitor is zidovudine , didanosine, zalcitabine f 
lamivudine, stavudine, abacavir, nevirapine, delavirdine or 
ef avirenz . 

[Claim 13] The composition of claim 10 , wherein the protease 
inhibitor is saquinavir, ritonavir, indinavir, amprenavir or 
nelf inavir . 

[Claim 14] Use of the compound of claim 1 or a prodrug thereof, 
and a protease inhibitor and/or a reverse transcriptase 
inhibitor for the prophylaxis or treatment of HIV infectious 
diseases. 

[claim 15] A method for producing a compound of the formula: 





/ 



R 



(I) 



N 




J— G— N— E— N 




wherein 




is a hydrocarbon group; 

is a hydrocarbon group having 2 or more carbon 

atoms, or R 1 and R 2 may in combination form, 

together with an adjacent nitrogen atom, a ring 

optionally having a substituent or substituents; 

is a hydrocarbon group optionally having a substituent 

or substituents or a heterocyclic group optionally 

having a substituent or substituents; 



is a hydrogen atom, a hydrocarbon group optionally 



having a substituent or substituents or a heterocyclic 



E 



group optionally having a substituent or substituents; 
is a divalent chain hydrocarbon group optionally having 



a substituent or substituents other than an oxo group; 



G 



is CO or S0 2 ; 



J is a nitrogen atom or a methine group optionally having 

a substituent or substituents ; and 
Q and R are each a bond or a divalent chain Cx_ 3 hydrocarbon 

group optionally having a substituent or 

substituents , 

or a salt thereof, which method comprises reacting a compound 
of the formula: 

/ 

H — N — E — ti (II) 
R 3 V 

wherein each symbol is as defined above, or a salt thereof, and 
a compound of the formula: 



r _ Nx/J _ r5 (no 

R 

wherein R 5 is a carboxy group or a sulfonic acid group, a salt 
thereof or a reactive derivative thereof, and other symbols are 
as defined above, or a salt thereof. 

[Claim 16] A method for producing a compound of the formula: 
0. 



R 1 



R' — N. .J— G— N— E— N (l) 

if V 

wherein 

R 1 is a hydrocarbon group; 

R 2 is a hydrocarbon group having 2 or more carbon 
atoms, or R 1 and R 2 may in combination form, 
together with an adjacent nitrogen atom, a ring 
optionally having a substituent or substituents; 

R 3 is a hydrocarbon group optionally having a substituent 

or substituents or a heterocyclic group optionally 
having a substituent or substituents; 

R 4 is a hydrogen atom, a hydrocarbon group optionally 



having a substituent or substituents or a heterocyclic 

group optionally having a substituent or substituents; 
E is a divalent chain hydrocarbon group optionally having 

a substituent or substituents other than an oxo group; 
5 G is CO or S0 2 ; 

J is a nitrogen atom or a methine group optionally having 

a substituent or substituents; and 
Q and R are each a bond or a divalent chain Ci_ 3 hydrocarbon 

group optionally having a substituent or 
10 substituents, 

or a salt thereof, which method comprises reacting, in the 
presence of a base, a compound of the formula: 

0, 



R — Kk .J— G— N— E-X (IV) 
R R 3 

wherein X is a leaving group, and other symbols are as defined 

is above, or a salt thereof and a compound of the formula: 

H~n' (V) 
R 2 

wherein each symbol is as defined above, or a salt thereof. 
[Detailed Description of the Invention] 

[Technical Field to which the Invention Pertains] 
20 The present invention relates to cyclic amide compounds, 

which are useful for the treatment of acquired immunodeficiency 
syndrome, and their production and use. 

[Prior Art] 

HIV (human immunodeficiency virus) protease inhibitors 
25 have been developed in recent years for the treatment of AIDS 
(acquired immunodeficiency syndrome) , and use of the protease 
inhibitors in combination with two conventional HIV reverse 
transcriptase inhibitors has provided dramatic progress in the 
treatment of AIDS. However, it is not sufficient for the 



eradication of AIDS, and the development of new anti-AIDS drugs 
having different activities and mechanisms are therefore 
required. 

CD4 has long been known as a receptor from which HIV 
5 invades a target cell. Recently, CCR5 has been discovered as a 
second receptor of macrophage-tropic HIV and CXCR4 has been 
discovered as a second receptor for T-cell tropic HIV. These 
are G protein-coupled chemokine receptors having seven 
transmembrane domains . These chemokine receptors are thought 

10 to play an essential role in establishment and spread of HIV 
infection. In fact, it is reported that a person who is 
resistant to HIV infection in spite of several exposures 
retains mutation of homo deletion of CCR5 gene. Therefore, a 
CCR5 antagonist is expected to be a new anti-HIV drug. 

15 As chemokine receptor antagonists, at present, there are 

known aromatic urea derivatives (J. Biol. Chem. , 1998, 273, 
10095-10098.), benzodiazepine derivatives (Japanese unexamined 
patent publication No . 9-249570) , cyclam derivatives (Nat. Med., 
1998, 4, 72-77.), spiro piperidine derivatives 

20 (WO98/25604, 25605, ) , acridine derivatives (WO98/30218) , 

xanthene derivatives (WO98/04554) , haloperidol derivatives 
(J. Biol. Chem. ,1998,273,15687-15692. , W098/24325, 02151.), 
benzazocine-type compound (Japanese unexamined patent 
publication No. 9-25572) , benzimidazole derivatives (WO98/06703) , 

25 piperazine and diazepine derivatives (W097/44329) , 3-di- 

substituted piperidine derivatives (Japanese unexamined patent 
publication No . 9-249566) , 4-substituted piperidine derivatives 
(WO99/04794) , substituted pyrrolidine derivatives (WO99/09984) , 
etc. However, so far, there has been no report that a CCR5 

30 antagonist is developed as a therapeutic agent of AIDS. 

Of the cyclic compounds containing a heteroatom and with 
regard to the physiological activity of pyrrolidinone 
derivatives, a structure wherein m=l , n=l , J=CH , G=C0, R 3 =H, 
which is an analog compound, was reported to have a plant 

6 



growth controlling or herbicide activity some time ago (JP-A- 
51-125745) , an analgesic, antiinflammatory activity (Chim. 
Ther. , 1972, 7, 398-403) and the like. However, there is not 
any report on a chemokine receptor antagonistic activity or a 

5 description of the present compound wherein R 3 ^H. 

In order to explore an anti-AIDS agent based on the CCR5 
antagonistic activity, a CCR5-expressing cell line need to be 
obtained by cloning CCR5 gene from a cDNA library derived from 
human tissues, ligating the CCR5 gene with an expression vector 

10 for animal cell and introducing the vector to an animal cell. 
Then, a compound that strongly inhibits binding of a CC 
chemokine RANTES, which is a natural ligand, to the CCR5 should 
be screened using the transformed cell line. However, there 
have been no reports on a compound having low molecular weight 

15 that shows such antagonistic activity. 
[Means for solving the problems] 

The present inventors diligently made extensive studies 
on compounds having CCR5 antagonistic activity and, as a result, 
they found that a compound shown by the formula (I) or a salt 

20 thereof shows superior CCR5 antagonistic activity and is useful 
as an agent for the prophylaxis or treatment of HIV infection 
of human peripheral blood mononuclear cells (especially AIDS) , 
and also that the compound has superior absorbability when 
orally administered. Based on the finding, the present 

25 invention was accomplished. 

Accordingly, the present invention provides the 
following. 

(1) A compound of the formula: 




(i) 



30 wherein 



is a hydrocarbon group; 



7 



R 2 is a hydrocarbon group having 2 or more carbon 
atoms, or R 1 and R 2 may in combination form, 
together with an adjacent nitrogen atom, a ring 
optionally having a substituent or substituents ; 
5 R 3 is a hydrocarbon group optionally having a substituent 
or substituents or a heterocyclic group optionally 
having a substituent or substituents; 

R 4 is a hydrogen atom, a hydrocarbon group optionally 

having a substituent or substituents or a heterocyclic 
10 group optionally having a substituent or substituents; 

E is a divalent chain hydrocarbon group optionally having 

a substituent or substituents other than an oxo group; 

G is CO or S0 2 ; 

J is a nitrogen atom or a methine group optionally having 

15 a substituent or substituents; and 

Q and R are each a bond or a divalent chain Ci_ 3 hydrocarbon 
group optionally having a substituent or substituents, 
or a salt thereof. 

(2) The compound of (1) above, wherein R 1 is a Ci_ 6 alkyl group 
20 or a C 3 _ 8 cycloalkyl group; R 2 is a C 2 ~e alkyl group or a C 3 _ 8 
cycloalkyl group, or R 1 and R 2 in combination form, together 
with an adjacent nitrogen atom, a ring optionally having a 
substituent or substituents; R 3 is a Ci_ 6 alkyl group optionally 
having a substituent or substituents, a C 3 _ 8 cycloalkyl group 
25 optionally having a substituent or substituents, an aryl group 
optionally having a substituent or substituents or a 
heterocyclic group optionally having a substituent or 
substituents; R 4 is a hydrogen atom, alkyl group optionally..... 
having a substituent or substituents, a C 3 _ 8 cycloalkyl group 
30 optionally having a substituent or substituents, an aryl group 
optionally having a substituent or substituents or a 
heterocyclic group optionally having a substituent or 
substituents; E is a C 2 -s alkylene group optionally having a 
substituent or substituents other than oxo group; G is CO or 

8 



S0 2 ; J is a nitrogen atom or a methine group optionally having 
a substituent or substituents ; and Q and R are each a bond or a 
C1-3 alkylene group optionally having a substituent or 
substituents . 

5 (3) The compound of (1) above, wherein -N(R 1 )R 2 is a piperidino 
group optionally having a substituent or substituents , E is a 
trimethylene group , R 3 is a phenyl group optionally having a 
substituent or substituents, G is CO, J is CH, and Q and R are 
each a methylene group. 
10 (4) A prodrug of the compound of (1) above. 

(5) A pharmaceutical composition containing the compound of (1) 
above or a prodrug thereof. 

(6) The composition of (5) above, which is a chemokine receptor 
antagonist. 

is (7) The composition of (5) above, which is a CCR5 antagonist. 

(8) The composition of (5) above, which is an agent for the 
prophylaxis or treatment of HIV infectious diseases. 

(9) The composition of (5) above, which is an agent for the 
prophylaxis or treatment of AIDS. 

20 (10) The composition of (5) above, which is an agent for 
suppressing the progress of a disease state of AIDS. 
(11) The composition of (8) above, which further contains a 
protease inhibitor and/or a reverse transcriptase inhibitor in 
combination . 

25 (12) The composition of (11) above, wherein the reverse 

transcriptase inhibitor is zidovudine, didanosine, zalcitabine, 
lamivudine, stavudine, abacavir, nevirapine, delavirdine or 
ef avirenz . 

(13) The composition of (19) above, wherein the protease 

30 inhibitor is saquinavir, ritonavir, indinavir, amprenavir or 
nelfinavir. 

(14) Use of the compound of (1) above or a prodrug thereof, and 
a protease inhibitor and/or a reverse transcriptase inhibitor 
for the prophylaxis or treatment of HIV infectious diseases. 



(15) A method for producing a compound of the formula (I) or a 
salt thereof, which method comprises reacting a compound of the 
formula : 

R 1 



H— N— E— N (II) 
R 3 V 

wherein each symbol is as defined above , or a salt thereof, and 
a compound of the formula: 



R -_ N J_ R = (1 1 1) 

R 

wherein R 5 is a carboxy group or a sulfonic acid group, a salt 
thereof or a reactive derivative thereof, and other symbols are 
10 as defined above, or a salt thereof. 

(16) A method for producing a compound of the formula (I) or a 
salt thereof, which method comprises reacting, in the presence 
of a base, a compound of the formula: 



R — N x /J— G— N— E-X (IV) 
R R 3 

is wherein X is a leaving group, and other symbols are as defined 
above, or a salt thereof and a compound of the formula: 

h-n' (V) 

R 2 

wherein each symbol is as defined above, or a salt thereof. 

The hydrocarbon group represented by R 1 includes, for 
20 example, a chain aliphatic hydrocarbon group, an alicyclic 

hydrocarbon group, an aryl group and the like. Preferably, it 
is a chain aliphatic hydrocarbon group or an alicyclic 
hydrocarbon group. 

The chain aliphatic hydrocarbon group includes, for 

10 



example, a linear or branched aliphatic hydrocarbon group such 
as alkyl group, alkenyl group, alkynyl group and the like, with 
preference given to alkyl group. Examples of the alkyl group 
include alkyl groups, such as methyl, ethyl, n-propyl , 

5 isopropyl, n-butyl , isobutyl, sec-butyl, tert-butyl , n-pentyl , 
isopentyl, neopentyl , 1-methylpropyl , n-hexyl, isohexyl, 1,1- 
dimethylbutyl , 2 , 2-dimethylbutyl , 3 , 3-dimethylbutyl , 3,3- 
dimethylpropyl , 2-ethylbutyl , n-heptyl, 1-methylheptyl , 1- 
ethylhexyl, n-octyl , 1-methylheptyl, nonyl and the like 

20 (preferably C x ^ 6 alkyl etc.). Examples of the alkenyl group 

include C 2 _ 6 alkenyl groups, such as vinyl, allyl, isopropenyl, 
2-methylallyl , 1-propenyl, 2-methyl-l-propenyl , 1-butenyl, 2- 
butenyl, 3-butenyl, 2-ethyl-l-butenyl , 2-methyl-2-butenyl , 3- 
methyl-2-butenyl , 1-pentenyl, 2-pentenyl, 3-pentenyl, 4- 

15 pentenyl, 4-methyl-3-pentenyl , 1-hexenyl, 2-hexenyl, 3-hexenyl, 
4-hexenyl, 5-hexenyl and the like. Examples of the alkynyl 
group include C 2 _ 6 alkynyl groups, such as ethynyl , 1-propynyl, 
2-propynyl, 1-butynyl, 2-butynyl, 3-butynyl, 1-pentynyl, 2- 
pentynyl, 3-pentynyl, 4-pentynyl, 1-hexynyl, 2-hexynyl, 3- 

20 hexynyl , 4-hexynyl, 5-hexynyl and the like. 

Examples of the alicyclic hydrocarbon group include 
saturated or unsaturated alicyclic hydrocarbon groups, such as 
cycloalkyl group, cycloalkenyl group, cycloalkanedienyl group 
and the like, with preference given to cycloalkyl group. 

25 Examples of the cycloalkyl group include C3-9 cycloalkyl 
(preferably C 3 _ 8 cycloalkyl etc.), such as cyclopropyl, 
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, 
cyclononyl and the like, and condensed rings such as 1-indanyl, 
2-indanyl and the like. Examples of the cycloalkenyl group 

30 include C 3 _ 6 cycloalkenyl groups, such as 2-cyclopenten-l-yl , 3- 
cyclopenten-l-yl , 2-cyclohexen-l-yl , 3-cyclohexen-l-yl , 1- 
cyclobuten-l-yl , 1-cyclopenten-l-yl and the like. Examples of 
the cycloalkanedienyl group include C 4 _ 6 cycloalkanedienyl 
groups, such as 2 , 4-cyclopentanedien-l-yl , 2 , 4-cyclohexanedien- 

11 



1-yl, 2 , 5-cyclohexanedien-l-yl and the like. 

Examples of the aryl group include monocyclic or 
condensed polycyclic aromatic hydrocarbon groups, such as C6-14 
aryl groups, which are preferably phenyl, naphthyl , anthryl, 
5 phenanthryl, acenaphthylenyl , 4-indanyl, 5-indanyl etc., and 
the like, with particular preference given to phenyl, 1- 
naphthyl, 2-naphthyl and the like. 

The hydrocarbon group having 2 or more carbon atoms at R 2 
includes, for example, the hydrocarbon groups at R 1 having 2 or 

10 more carbon atoms. Of those recited with regard to R 1 , 
preferred are C 2 - 6 alkyl and C 3 _ 8 cycloalkyl. 

When R 1 and R 2 in combination form, together with an 
adjacent nitrogen atom, a ring optionally having a substituent 
or substituents , the ring may contain, besides one nitrogen 

15 atom, a different nitrogen atom, an oxygen atom and a sulfur 
atom. Examples thereof include monocyclic groups, such as 1- 
pyrrolidinyl , 1-piperidino , 1-piperazinyl , morpholino , 
thiomorpholino and the like, condensed rings such as 1,2,3,4- 
tetrahydro-2-isoquinolyl , 1,2,4, 5-tetrahydro-3H-3- 

20 benzodiazepin-3-yl and the like, cyclic amino groups such as 
spiro ring and the like (e.g., indene-l-spiro-4 ' -piperidin-1 ' - 
yl etc.), said cyclic amino group optionally having 1 to 5 , 
preferably 1 to 3 , substituent (s) at a chemically permitted 
position on the ring. 

25 Examples of the substituent include hydroxy group, 

alkanoylamino group, alkoxy group, aryloxy group, aralkyloxy 
group, hydrocarbon group optionally having a substituent or 
substituents and the like. The alkanoylamino group includes, 
for example, those having 2 to 6 carbon atoms such as 

30 acetylamino, propionylamino , butyroylamino , pentoylamino and 
the like. The alkoxy group includes, for example, those having 
1 to 4 carbon atoms such as methoxy, ethoxy, propoxy and the 
like. The aryloxy group includes, for example, those having 6 
to 10 carbon atoms such as phenyloxy, naphthyloxy and the like. 



The aralkyloxy group includes, for example, those having 7 to 
11 carbon atoms such as benzyloxy, phenethyloxy , naphthyloxy 
and the like. The "hydrocarbon group" of the hydrocarbon group 
optionally having a substituent or substituents is exemplified 
5 by chain aliphatic hydrocarbon group, alicyclic hydrocarbon 
group, aryl group and the like. As these chain aliphatic 
hydrocarbon group, alicyclic hydrocarbon group, aryl group, 
those exemplified as R 1 can be used. When the hydrocarbon group 
is chain aliphatic hydrocarbon group or alicyclic hydrocarbon 

10 group, the substituent of the hydrocarbon group may be, for 
example, hydroxy group, oxo group, phenyl group and the like, 
and when the hydrocarbon is aryl group, it may be, for example, 
halogen atom such as chlorine atom, fluorine atom. 

As the hydrocarbon group of the hydrocarbon group 

15 optionally having a substituent or substituents at R 3 , there 
are mentioned, for example, those similar to the hydrocarbon 
groups at R 1 , with particular preference given to Ci- 6 alkyl 
group, C 3 - 8 cycloalkyl group and aryl group. These are 
exemplified by those recited for R 1 . 

20 When the hydrocarbon group is chain aliphatic hydrocarbon 

group or alicyclic hydrocarbon group, the substituents of the 
hydrocarbon group optionally having a substituent or 
substituents at R 3 include, for example, phenyl group 
optionally substituted by hydroxy such as phenyl group, 

25 hydroxyphenyl group and the like, naphthyl group and the like, 
and when the hydrocarbon is aryl group, it may be halogen atom 
such as chlorine atom, fluorine atom and the like. 

The heterocyclic group of the heterocyclic group 
optionally having a substituent or substituents at R 3 is, for 

30 example, an aromatic heterocyclic group, a saturated or 
unsaturated non-aromatic heterocyclic group (aliphatic 
heterocyclic group) and the like, containing, as an atom 
(cyclic atom) constituting the ring system, at least one 
(preferably 1 to 4 , more preferably 1 or 2) of 1 to 3 kinds 



(preferably 1 or 2 kinds) of the hetero atom selected from an 
oxygen atom, a sulfur atom and a nitrogen atom and the like. 

Examples of the aromatic heterocyclic group include 
aromatic monocyclic heterocyclic group (e.g., 5- or 6-membered 
5 aromatic monocyclic heterocyclic group such as furyl, thienyl, 
pyrrolyl, oxazolyl, isooxazolyl, thiazolyl, isothiazolyl , 
imidazolyl , pyrazolyl , 1,2, 3-oxadiazolyl , 1,2, 4-oxadiazolyl , 
1,3, 4-oxadiazolyl , f urazanyl , 1,2, 3-thiadiazolyl , 1,2,4- 
thiadiazolyl , 1,3, 4-thiadiazolyl , 1,2, 3-triazolyl , 1,2,4- 

io triazolyl, tetrazolyl, pyridyl , pyridazinyl, pyrimidinyl, 
pyrazinyl, triazinyl etc.); condensed aromatic heterocyclic 
group [e.g., 8 to 12-membered condensed aromatic heterocyclic 
group (preferably a heterocycle wherein the aforementioned 5- 
or 6-membered aromatic monocyclic heterocyclic group is 

15 condensed with a benzene ring or a heterocycle wherein the same 
or different two heterocycles of the aforementioned 5- or 6- 
membered aromatic monocyclic heterocyclic group are condensed) , 
such as benzofuranyl , isobenzofuranyl , benzothienyl , indolyl, 
isoindolyl, lH-indazolyl , benzindazolyl , benzooxazolyl , 1,2- 

20 benzoisooxazolyl , benzothiazolyl , benzopyranyl , 1,2- 

benzoisothiazolyl , lH-benzotriazolyl , quinolyl , isoquinolyl , 
cinnolinyl , quinazolinyl , quinoxalinyl , phthalazinyl , 
naphthyridinyl , purinyl, pteridinyl, carbazolyl, ct-carbolinyl , 
p-carbolinyl , y-carbolinyl , acridinyl , phenoxazinyl , 

25 phenothiazinyl , phenazinyl, phenoxathiinyl , thianthrenyl , 
phenathridinyl , phenathrolinyl , indolizinyl , pyrrolo [1,2- 
b] pyridazinyl , pyrazolo [ 1 , 5-a ] pyridyl , imidazo [ 1 , 2 -a ] pyridyl , 
imidazo [1 , 5-a] pyridyl , imidazo [1 , 2 -b] pyridazinyl , imidazo [1,2- 
a] pyrimidinyl , 1,2, 4-triazolo [4 , 3-a] pyridyl , 1,2,4- 

30 triazolo [4 , 3-b] pyridazinyl etc.] and the like. 

Examples of the non-aromatic heterocyclic group include 3 
to 8-membered (preferably 5- or 6-membered) saturated or 
unsaturated (preferably saturated) non-aromatic heterocyclic 
group (aliphatic heterocyclic group), such as oxiranyl, 

14 



azetidinyl, oxetanyl> thietanyl, pyrrolidinyl , tetrahydrofuryl , 
thiolanyl , piperidyl , tetrahydropyranyl , morpholinyl , 
thiomorpholinyl , piperazinyl etc. , and the like. 

Examples of the substituent of the optionally substituted 
5 heterocyclic group as expressed by R 3 include optionally 

substituted alkyl group, optionally substituted alkenyl group, 
optionally substituted alkynyl group, optionally substituted 
aryl group, optionally substituted cycloalkyl group or 
cycloalkenyl group, optionally substituted heterocyclic group, 
10 optionally substituted amino group, optionally substituted 

imidoyl group, optionally substituted amidino group, optionally 
substituted hydroxy group, optionally substituted thiol group, 
optionally esterified carboxyl group, optionally substituted 
carbamoyl group, optionally substituted thiocarbamoyl group, 
15 halogen atom (e.g., fluorine, chlorine, bromine, iodine etc., 
preferably chlorine, bromine etc.), cyano group, nitro group, 
acyl group derived from sulfonic acid, acyl group derived from 
carboxylic acid and the like, wherein 1 to 5 (preferably 1 to 
3) of these optional substituents may be present at a 
20 substitutable position. 

The aryl group of the "optionally substituted aryl group 
" as a substituent may be, for example, C6-14 aryl group such as 
phenyl , naphthyl , anthryl , phenanthryl , acenaphthylenyl etc . , 
and the like. Here, the substituent of the aryl .group includes, 
25 for example, lower alkoxy group (e.g., Ci_ 6 alkoxy group such as 
methoxy, ethoxy, propoxy etc. , and the like) , halogen atom 
(e.g., fluorine, chlorine, bromine, iodine etc.), lower alkyl 
group (e.g., Ci_ 6 alkyl group such as methyl, ethyl, propyl etc. w 
etc.), amino group, hydroxy group, cyano group, amidino group 
30 and the like, wherein one or two of these optional substituents 
may be present at a substitutable position. 

The cycloalkyl group of the "optionally substituted 
cycloalkyl group" as a substituent may be, for example, C 3 _ 7 
cycloalkyl group, such as cyclopropyl, cyclobutyl, cyclopentyl, 
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cyclohexyl, cycloheptyl etc., and the like. As used herein, 
examples of the substituent of the "cycloalkyl group" are 
similar in the kind and the number to those exemplified for the 
substituent of the aforementioned "optionally substituted aryl 
5 group". 

The cycloalkenyl group of the "optionally substituted 
cycloalkenyl group" as a substituent may be, for example, C 3 _ 6 
cycloalkenyl group such as cyclopropenyl , cyclobutenyl , 
cyclopentenyl , cyclohexenyl etc., and the like. As used herein, 

10 examples of the substituent of the "optionally substituted 

cycloalkenyl group" are similar in the kind and the number to 
those exemplified for the substituent of the aforementioned 
"optionally substituted aryl group". 

The alkyl group of the "optionally substituted alkyl 

15 group optionally" as a substituent may be, for example, C 1 _ e 
alkyl such as methyl, ethyl, n-propyl , isopropyl, n-butyl, 
isobutyl, sec-butyl, tert-butyl , n-pentyl, isopentyl, neopentyl, 

1- methylpropyl , n-hexyl, isohexyl, 1 , 1 -dime thy lbutyl , 2,2- 
dimethy lbutyl , 3 , 3-dimethylbutyl , 3 , 3-dimethylpropyl etc., and 

20 the like. As used herein, examples of the substituent of the 
alkyl group are similar in the kind and the number to those 
exemplified for the substituent of the aforementioned 
"optionally substituted aryl group". 

The alkenyl group of the "optionally substituted alkenyl 

25 group" as a substituent may be, for example, C 2 _ 6 alkenyl group 
such as vinyl, allyl, isopropenyl, 2-methylallyl , 1-propenyl, 

2- methyl-l-propenyl , 1-butenyl, 2-butenyl, 3-butenyl, 2-ethyl- 

1- butenyl , 2-methyl-2-butenyl , 3-methyl-2-butenyl , 1-pentenyl , 

2- pentenyl, 3-pentenyl, 4-pentenyl, 4-methyl-3-pentenyl , 1- 

30 hexenyl, 2-hexenyl, 3-hexenyl, 4-hexenyl, 5-hexenyl etc., and 
the like. As used herein, examples of the substituent of the 
alkenyl group are similar in the kind and the number to those 
exemplified for the substituent of the aforementioned 
"optionally substituted aryl group". 
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The alkynyl group of the "optionally substituted alkynyl 
group" as a substituent may be, for example, C 2 _ 6 alkynyl group, 
such as ethynyl, 1-propynyl, 2-propynyl, 1-butynyl, 2-butynyl , 
3-butynyl, 1-pentynyl, 2-pentynyl, 3-pentynyl, 4-pentynyl, 1- 
5 hexynyl, 2-hexynyl, 3-hexynyl, 4-hexynyl, 5-hexynyl and the 
like. As used herein, examples of the substituent of the 
alkynyl group are similar in the kind and the number to those 
exemplified for the substituent of the aforementioned 
"optionally substituted aryl group". 

10 The heterocyclic group of the "optionally substituted 

heterocyclic group" as a substituent may be, for example, an 
aromatic heterocyclic group, a saturated or unsaturated non- 
aromatic heterocyclic group (aliphatic heterocyclic group) and 
the like, containing, as an atom (cyclic atom) constituting the 

15 ring system, at least one (preferably 1 to 4 , more preferably 1 
or 2) of 1 to 3 kinds (preferably 1 or 2 kinds) of the hetero 
atom selected from an oxygen atom, a sulfur atom and a nitrogen 
atom, and the like. 

Examples of the "aromatic heterocyclic group" include 

20 aromatic monocyclic heterocyclic group (e.g., 5- or 6-membered 
aromatic monocyclic heterocyclic group, such as furyl, thienyl, 
pyrrolyl, oxazolyl, isooxazolyl, thiazolyl, isothiazolyl , 
imidazolyl , pyrazolyl , 1,2, 3-oxadiazolyl , 1,2, 4-oxadiazolyl , 
1 , 3 , 4-oxadiazolyl , furazanyl , 1,2, 3-thiadiazolyl , 1,2,4- 

25 thiadiazolyl , 1 , 3 , 4-thiadiazolyl , 1 , 2 , 3-triazolyl , 1,2,4- 
triazolyl, tetrazolyl, pyridyl , pyridazinyl, pyrimidinyl , 
pyrazinyl, triazinyl etc.) and condensed aromatic heterocyclic 
group (e.g., 8 to 12-membered condensed aromatic heterocycle 
(preferably a heterocycle wherein the aforementioned 5- or 6- 

30 membered aromatic monocyclic heterocyclic group is condensed 
with a benzene ring or a heterocycle wherein the same or 
different two heterocycle of the aforementioned 5- or 6- 
membered aromatic monocyclic heterocyclic group are condensed) , 
such as benzof uranyl , isobenzof uranyl , benzothienyl , indolyl, 



isoindolyl, lH-indazolyl , benzindazolyl , benzoxazolyl, 1,2- 
benzisoxazolyl , benzothiazolyl , 1 , 2-benzisothiazolyl , 1H- 
benzotriazolyl , quinolyl, isoquinolyl, cinnolinyl, quinazolinyl , 
quinoxalinyl , phthalazinyl , naphthyridinyl , purinyl, pteridinyl, 
5 carbazolyl, a-carbolinyl , p-carbolinyl , y-carbolinyl , acridinyl , 
phenoxazinyl , phenothiazinyl , phenazinyl , phenoxathiinyl , 
thianthrenyl , phenathridinyl , phenathrolinyl , indolizinyl , 
pyrrolo [ 1 , 2-b] pyridazinyl , pyrazolo [ 1 , 5-a ] pyr idyl , imidazo [ 1 , 2- 
a] pyridyl , imidazo [ 1 , 5-a] pyridyl , imidazo [1 , 2-b] pyridazinyl , 

10 imidazo [1 , 2-a] pyrimidinyl , 1,2, 4-triazolo [4 , 3-a] pyridyl r 1 , 2 , 4- 
triazolo [4 , 3-b] pyridazinyl etc. and the like. 

Examples of the "non-aromatic heterocyclic group" 
include 3 to 8-membered (preferably 5- or 6-membered) saturated 
or unsaturated (preferably saturated) non-aromatic heterocyclic 

is group (aliphatic heterocyclic group) f such as oxiranyl, 

azetidinyl, oxetanyl , thietanyl r pyrrolidinyl , tetrahydrof uryl r 
thioranyl , piperidinyl , tetrahydropyranyl , morpholinyl , 
thiomorpholinyl f piperazinyl etc. f and the like. 

The substituent that the "optionally substituted 

20 heterocyclic group" as a substituent may have is exemplified by 
lower alkyl group (e.g., Ci_6 alkyl group, such as methyl, ethyl, 
propyl etc., and the like), acyl group (e.g., Ci- 6 alkanoyl, 
such as formyl, acetyl, propionyl, pivaloyl etc., benzoyl etc.), 
and the like. 

25 The substituent of the "optionally substituted amino 

group", "optionally substituted imidoyl group", "optionally 
substituted amidino group", "optionally substituted hydroxy 
group" and "optionally substituted thiol group" as a 
substituent may be, for example, lower alkyl group (e.g., C^g 

30 alkyl group, such as methyl, ethyl, propyl, isopropyl, butyl, 
isobutyl, t-butyl, pentyl , hexyl etc., and the like), acyl 
group (e.g., Ci_ 6 alkanoyl (e.g., formyl, acetyl, propionyl, 
pivaloyl etc.), benzoyl etc.), optionally halogenated C x _6 
alkoxy-carbonyl (e.g. , trif luoromethoxycarbonyl , 2,2,2- 



trif luoroethoxycarbonyl , trichloromethoxycarbonyl , 2 , 2 , 2- 
trichloroethoxycarbonyl etc.), and the like. The "amino group" 
of the "optionally substituted amino group" as the substituent 
may be substituted by optionally substituted imidoyl group 
5 (e.g., Ci_ 6 alkyl imidoyl, f ormylimidoyl , amidino etc.), and 
the like. In addition, two substituents may form a cyclic 
amino group together with a nitrogen atom. In this case, 
examples of the cyclic amino group include 3 to 8-membered 
(preferably 5- or 6-membered) cyclic amino, such as 1- 

10 azetidinyl, 1-pyrrolidinyl , piperidino, morpholino, 1- 

piperazinyl and 1-piperazinyl optionally having, at the 4- 
position, lower alkyl group (e.g., alkyl group, such as 

methyl, ethyl, propyl, isopropyl, butyl, t-butyl , pentyl , hexyl 
etc., and the like), aralkyl group (e.g., C 7 - 10 aralkyl group, 

15 such as benzyl, phenethyl etc., and the like), aryl group (e.g., 
C 6 -io aryl group, such as phenyl, 1-naphthyl, 2-naphthyl etc. , 
and the like) , and the like. 

Examples of the "optionally substituted carbamoyl group" 
include unsubstituted carbamoyl , N-monosubstituted carbamoyl 

20 group and N , N-disubstituted carbamoyl group. 

The "N-monosubstituted carbamoyl group" is a carbamoyl 
group having one substituent on the nitrogen atom. Examples of 
the substituent include lower alkyl group (e.g., C 1 _ 6 alkyl 
group, such as methyl, ethyl, propyl, isopropyl, butyl, 

25 isobutyl, t-butyl, pentyl, hexyl etc., and the like), 
cycloalkyl group (e.g., C 3 _ 6 cycloalkyl group, such as 
cyclopropyl, cyclobutyl , cyclopentyl, cyclohexyl etc., and the 
like), aryl group (e.g., C6-10 aryl group, such as phenyl, 1- 
naphthyl, 2-naphthyl etc., and the like), aralkyl group (e.g., 

30 C7-10 aralkyl group, such as benzyl, phenethyl etc., preferably 
phenyl-C^ alkyl group etc.), heterocyclic group (e.g., those 
exemplified as the "heterocyclic group" as a substituent of 
"optionally substituted hydrocarbon group" at R 1 and the like) . 
The lower alkyl group, cycloalkyl group, aryl group, aralkyl 



group and heterocyclic group may have substituents , which 
substituents are, for example, hydroxy group, optionally 
substituted amino group [which amino group optionally having 1 
or 2 from lower alkyl group (e.g., Ci_ 6 alkyl group such as 
5 methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl , 
pentyl, hexyl etc., and the like), acyl group (e.g., Ci-e 
alkanoyl such as formyl, acetyl, propionyl , pivaloyl etc., 
benzoyl, etc.), and the like as substituents], halogen atom 
(e.g., fluorine, chlorine, bromine, iodine etc.), nitro group, 

10 cyano group, lower alkyl group optionally having 1 to 5 halogen 
atoms as substituents (e.g., fluorine, chlorine, bromine, 
iodine etc.) lower alkoxy group optionally having 1 to 5 
halogen atoms as substituents (e.g., fluorine, chlorine, 
bromine, iodine etc.), and the like. Examples of the lower 

15 alkyl group include Ci_ 6 alkyl group, such as methyl, ethyl, n- 
propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl , 
pentyl, hexyl etc., and the like, particularly preferably 
methyl, ethyl and the like. Examples of the lower alkoxy group 
include Ci_6 alkoxy group, such as methoxy, ethoxy, n-propoxy, 

20 isopropoxy, n-butoxy, isobutoxy, sec-butoxy, tert-butoxy etc. , 
and the like, particularly preferably methoxy, ethoxy and the 
like. These substituents preferably have the same or different, 
1 or 2 or 3 (preferably 1 or 2) substituents. 

The M N,N-disubstituted carbamoyl group" is a carbamoyl 

25 group having 2 substituents on a nitrogen atom. Examples of 
one of the substituents are those similar to the substituents 
of the aforementioned "N-monosubstituted carbamoyl group'' and 
examples of the other include lower alkyl group (e.g. , C x _ 6 
alkyl group, such as methyl, ethyl, propyl, isopropyl, butyl, 

30 t-butyl, pentyl, hexyl etc., and the like), C 3 _ 6 cycloalkyl 

group (e.g., cyclopropyl , cyclobutyl, cyclopentyl, cyclohexyl 
etc.), C 7 _ 10 aralkyl group (e.g., benzyl, phenethyl etc., 
preferably phenyl-C^ alkyl group etc.) and the like. Two 
substituents may form a cyclic amino group together with a 
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nitrogen atom. In this case, examples of the cyclic 
aminocarbamoyl group include 3 to 8-membered (preferably 5- or 
6-membered) cyclic amino such as 1-azetidinylcarbonyl , 1- 
pyrrolidinylcarbonyl , piperidinocarbonyl , morpholinocarbonyl , 
5 1-piperazinylcarbonyl and 1-piperazinylcarbonyl optionally 
having, at the 4-position, lower alkyl group (e.g., C 1 _ s alkyl 
group, such as methyl, ethyl, propyl, isopropyl, butyl, t-butyl , 
pentyl, hexyl etc., and the like), aralkyl group (e.g., C 7 _i 0 
aralkyl group, such as benzyl, phenethyl etc., and the like), 
20 aryl group (e.g., C 6 -io aryl group, such as phenyl, 1-naphthyl, 
2-naphthyl etc. , and the like) , and the like. 

Examples of the substituent of the "optionally 
substituted thiocarbamoyl group" are similar to those 
exemplified for the substituent of the aforementioned 
is "optionally substituted carbamoyl group". 

Examples of the "optionally esterified carboxyl group" 
include, besides free carboxyl group, lower alkoxy carbonyl 
group, aryloxycarbonyl group, aralkyloxycarbonyl group and the 
like. 

20 Examples of the "lower alkoxy carbonyl group" include Ci_ 

6 alkoxy-carbonyl group, such as methoxycarbonyl , 
ethoxycarbonyl , propoxycarbonyl , isopropoxycarbonyl , 
butoxycarbonyl , isobutoxycarbonyl , sec-butoxycarbonyl , tert- 
butoxycarbonyl , pentyloxycarbonyl , isopentyloxycarbonyl , 

25 neopentyloxycarbonyl etc. , and the like. Of these, C!_ 3 alkoxy- 
carbonyl group, such as methoxycarbonyl, ethoxycarbonyl, 
propoxycarbonyl etc., and the like are preferable. 

Examples of the "aryloxycarbonyl group" preferably 
include C 7 _i2 aryloxy-carbonyl group, such as phenoxycarbonyl , 

30 1-naphthoxycarbonyl , 2-naphthoxycarbonyl etc., and the like. 

Examples of the "aralkyloxycarbonyl group" preferably 
include C 7 _io aralkyloxy-carbonyl group such as 
benzyloxycarbonyl , phenethyloxycarbonyl etc., and the like 
(preferably C 6 _ 10 aryl-Cx-4 alkoxy-carbonyl etc.). 
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The "aryloxycarbonyl group" and "aralkyloxycarbonyl 
group" may have substituents. Examples of the substituent are 
similar in the kind and the number to those exemplified for the 
substituent of aryl group and aralkyl group as the substituents 
5 of the aforementioned N-monosubstituted carbamoyl group. 

The "acyl group derived from sulfonic acid" as the 
substituent is exemplified by one wherein the single 
substituent that the aforementioned "N-monosubstituted 
carbamoyl group" has on a nitrogen atom is bonded to sulfonyl, 
10 and the like. Preferred are acyl, such as Ci-6 alkylsulf onyl , 
(e.g., methanesulf onyl , ethanesulf onyl and the like), and the 
like . 

The "acyl group derived from carboxylic acid" as the 
substituent is exemplified by one wherein a hydrogen atom or 

15 the single substituent that the aforementioned "N- 

monosubstituted carbamoyl group" has on a nitrogen atom is 
bonded to carbonyl , and the like. Preferred are acyl, such as 
Ci_6 alkanoyl, e.g., formyl, acetyl, propionyl , pivaloyl etc., 
and benzoyl and the like. 

20 The hydrocarbon group optionally having a substituent or 

substituents as expressed by R 4 is exemplified by those shown 
with regard to hydrocarbon group optionally having a 
substituent or substituents as expressed by R 3 , and the 
heterocyclic group optionally having a substituent or 

25 substituents as expressed by R 4 is exemplified by those shown 
with regard to the heterocyclic group optionally having a 
substituent or substituents as expressed by R 3 . 

The divalent chain hydrocarbon group of the divalent 
chain hydrocarbon group optionally having a substituent or 

30 substituents other than oxo group, as expressed by E, is 

exemplified by C x _ 6 alkylene, such as methylene, ethylene etc., 
C 2 _ 6 alkenylene, such as ethenylene etc. , C 2 _ 6 alkynylene, such 
as ethynylene etc., and the like. Preferred is C x _ 5 alkylene 
and more preferred is trimethylene . 
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The substituent of the divalent hydrocarbon group may be 
any as long as it is not an oxo group. Examples thereof 
include optionally substituted alkyl group, optionally 
substituted aryl group, optionally substituted cycloalkyl group 
5 or cycloalkenyl group, optionally esterified carboxyl group, 
optionally substituted carbamoyl group or thiocarbamoyl group, 
optionally substituted amino group, optionally substituted 
hydroxy group, optionally substituted thiol (mercapto) group, 
acyl group derived from carboxylic acid, acyl group derived 

10 from sulfonic acid, halogen (e.g., fluorine, chlorine, bromine 
etc.), nitro, cyano and the like. The number of the 
substituents may be 1 to 3 . The optionally substituted alkyl 
group, optionally substituted aryl group, optionally 
substituted cycloalkyl group or cycloalkenyl group, optionally 

15 esterified carboxyl group, optionally substituted carbamoyl 
group or thiocarbamoyl group, optionally substituted amino 
group, optionally substituted hydroxy group, optionally 
substituted thiol (mercapto) group, acyl group derived from 
carboxylic acid, optionally substituted alkyl sulfonyl group, 

20 optionally substituted arylsulfonyl group are those similar to 
the substituent of the optionally substituted heterocyclic 
group as expressed by the aforementioned R 3 . 

Examples of the substituent of the methine group 
optionally having a substituent or substituents expressed by J 

25 are those similar to the substituent of the heterocyclic group 
optionally having a substituent or substituents expressed by 
the aforementioned R 3 . 

The divalent chain Ci_ 3 hydrocarbon group of the divalent 
chain Ci_ 3 hydrocarbon group optionally having a substituent or 

30 substituents, as expressed by Q and R, is exemplified by one 
having 1 to 3 carbon atoms from the divalent chain hydrocarbon 
group of the divalent chain hydrocarbon group optionally having 
a substituent or substituents other than oxo group, as 
expressed by E. 



The substituent of the divalent chain Ci_ 3 hydrocarbon 
group optionally having a substituent or substituents , as 
expressed by Q and R, is exemplified by those exemplified as 
the substituent of the divalent chain hydrocarbon group 
5 optionally having a substituent or substituents other than oxo 
group, as expressed by E. 

The salt of the carboxyl group or sulfonic acid group, 
as expressed by R 5 , is exemplified by salts with alkali metal, 
such as sodium, potassium, lithium etc., salts with alkaline 

10 earth metal, such as calcium, magnesium, strontium etc., 
ammonium salt and the like. 

As the reactive derivative of the carboxy group, as 
expressed by R 5 , a reactive derivative, such as acid halide, 
acid azide, acid anhydride, mixed acid anhydride, active amide, 

15 active ester, active thio ester and the like, is subjected to 
an acylation reaction. The acid halide is exemplified by acid 
chloride, acid bromide etc. , mixed acid anhydride is 
exemplified by mono C x _ 6 alkyl carbonate mixed acid anhydride 
(e.g., mixed acid anhydride of free acid and monomethyl 

20 carbonate, monoethyl carbonate, monoisopropyl carbonate, 

monoisobutyl carbonate, mono tert-butyl carbonate, monobenzyl 
carbonate, mono (p-nitrobenzyl) carbonate, monoallyl carbonate 
etc.), C^g aliphatic carboxylic mixed acid anhydride (e.g., 
mixed acid anhydride of free acid and acetic acid, 

25 trichloroacetic acid, cyanoacetic acid, propionic acid, butyric 
acid, isobutyric acid, valeric acid, isovaleric acid, pivalic 
acid, trif luoroacetic acid, trichloroacetic acid, acetoacetic 
acid etc.), C 7 _ 12 aromatic carboxylic mixed acid anhydride (e.g., 
mixed acid anhydride of free acid and benzoic acid, p-toluic 

30 acid, p-chlorobenzoic acid etc.), organic sulfonic mixed acid 
anhydride (e.g., mixed acid anhydride of free acid and 
methanesulf onic acid, ethanesulf onic acid, benzenesulf onic acid, 
p-toluenesulf onic acid etc.) and the like, active amide is 
exemplified by amide with heterocyclic compound containing 



nitrogen [e.g., acid amide of free acid and pyrazole, imidazole, 
benzotriazole etc. , these heterocyclic compounds containing 
nitrogen being optionally substituted by C^ 6 alkyl group (e.g. , 
methyl, ethyl etc.), C-^g alkoxy group (e.g., methoxy, ethoxy 
5 etc.), halogen atom (e.g., fluorine, chlorine, bromine etc.), 
oxo group, thioxo group, C 1 _ 6 alkylthio group (e.g., methylthio, 
ethylthio etc.), etc.] and the like. 

As the active ester, any can be used as long as it is 
used for this purpose in the field of p-lactam and peptide 

10 synthesis. For example, organic phosphates (e.g., 

diethoxyphosphate, diphenoxy phosphate etc.), p-nitrophenyl 
ester, 2 , 4-dinitrophenyl ester, cyanomethyl ester, 
pentachlorophenyl ester, N-hydroxysuccinimide ester, N- 
hydroxyphthalimide ester, 1-hydroxybenzotriazole ester, 6- 

15 chloro-l-hydroxybenzotriazole ester, l-hydroxy-lH-2-pyridone 
ester and the like are mentioned. Examples of the active thio 
ester include esters with aromatic heterocyclic thiol compound, 
such as 2-pyridylthiol ester, 2-benzothiazolylthiol ester and 
the like, wherein these heterocycles may be substituted by Ci_ 6 

20 alkyl group (e.g., methyl, ethyl etc.), Ci_ 6 alkoxy group (e.g., 
methoxy, ethoxy etc.), halogen atom (e.g., fluorine, chlorine, 
bromine etc.), Ci_ 6 alkylthio group (e.g., methylthio, 
ethylthio etc.) and the like. 

Examples of the reactive derivative of the sulfonic acid 

25 group expressed by R 5 include sulfonyl halide (e.g. , sulfonyl 
chloride, sulfonyl bromide etc.), sulfonyl azide, acid 
anhydride thereof, and the like. 

Examples of the leaving group expressed by X include 
halogen atom (e.g. , chlorine atom, bromine atom, iodine atom 

30 etc.), alkyl or arylsulf onyloxy group (e.g., methanesulf onyloxy , 
ethanesulf onyloxy , benzenesulf onyloxy , p-toluenesulf onyloxy 
etc.), and the like. 

Examples of the salt of the compound of the formula (I) 
of the present invention include acid addition salt, such as 

25 



inorganic acid salts (e.g., hydrochloride, sulfate, 
hydrobromate , phosphate etc.), organic acid salts (e.g., 
acetate, trif luoroacetate , succinate, maleate, fumarate, 
propionate, citrate, tartrate, lactate, oxalate, 
5 methanesulf onate , p-toluenesulf onate etc.) and the like. The 
compound may form salts with a base (e.g., alkali metal salts 
such as potassium salt, sodium salt, lithium salt etc., 
alkaline earth metal salts, such as calcium salt, magnesium 
salt etc. and salts with organic base such as ammonium salt, 

10 trimethylamine salt, triethylamine salt, tert- 

butyldimethylamine salt, dibenzylmethylamine salt, 
benzyldimethylamine salt, N,N-dimethylaniline salt, pyridine 
salt, quinoline salt etc) . 

The compound of the formula (I) and a salt thereof may be 

15 a hydrate, all of which including salts and hydrates, are to be 
referred to as compound (I) in the following. 

The prodrug of the compound (I) means a compound that is 
converted to compound (I) having steroid Ci 7r 2o lyase inhibitory 
action in the body by reaction with an enzyme, gastric acid and 

20 the like. 

Examples of the prodrug of compound' (I) when the 
compound (I) has an amino group include compounds wherein the 
amino group is acylated, alkylated or phosphorated (e.g., 
compound wherein the amino group of compound (I) is 
25 eicosanoylated, alanylated, pentylaminocarbonylated, (5-methyl- 
2-oxo-l , 3-dioxolen-4-yl) methoxycarbonylated , 
tetrahydrof uranylated , pyrrolidylmethylated , 

pivaloyloxymethylated, tert-butylated etc.); when compound (I) 
has a hydroxy group, a compound wherein the hydroxy group is 
30 acylated, alkylated, phosphorated or borated [e.g. , compound 
wherein the hydroxy group of compound (I) is acetylated, 
palmitoylated , propanoylated , pivaloylated , succinylated , 
fumarylated, alanylated, dime thy laminomethylcarbonylated etc.]; 
when compound (I) has a carboxyl group, a compound wherein the 
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carboxyl group is esterified, amidated (e.g., carboxyl group of 
compound (I) is ethyl esterified, phenyl esterified, 
carboxymethyl esterified, dimethylaminomethyl esterified, 
pivaloyloxymethyl esterified , ethoxycarbonyloxyethyl esterified , 
5 phthalidyl esterified, (5-methyl-2-oxo-l , 3-dioxolen-4-yl) methyl 
esterified, cyclohexyloxycarbonylethyl esterified , 
methylamidated etc.); and the like. These compounds can be 
produced by a method known per se . 

The prodrug of compound (I) may be of a kind that 

10 changes to compound (I) under physiological conditions, as 

described in Iyakuhin no Kaihatsu , vol. 7, Molecular Design pp. 
163-198, Hirokawa Shoten (1990). 

The prodrug of compound (I) may be as it is or a 
pharmacologically acceptable salt. Examples of such salt 

15 include, when the prodrug of compound (I) has an acidic group, 
such as carboxyl group etc., salts with inorganic base (e.g., 
alkali metal such as sodium, potassium etc. , alkaline earth 
metal such as calcium, magnesium etc. , transition metal such as 
zinc, iron, copper etc. , and the like) , salts with organic base 

20 (e.g., organic amines such as trimethylamine , triethylamine , 
pyridine, picoline, ethanolamine , diethanolamine , 
triethanolamine , dicyclohexy lamine , N,N'- 
dibenzylethylenediamine etc. , basic amino acids such as 
arginine, lysine, ornithine etc., etc.), and the like. 

25 When the prodrug of compound (I) has a basic group, such 

as amino group and the like, the salt is exemplified by salts 
with inorganic acid and organic acid (e.g. , hydrochloric acid, 
nitric acid, sulfuric acid, phosphoric acid, carbonic acid, 
bicarbonic acid, formic acid, acetic acid, propionic acid, 

30 trif luoroacetic acid, fumaric acid, oxalic acid, tartaric acid, 
maleic acid, citric acid, succinic acid, malic acid, 
methanesulf onic acid, benzenesulf onic acid, p-toluenesulf onic 
acid etc.), salts with acidic amino acid, such as aspartic acid, 
glutamic acid etc., and the like. 



The prodrug of compound (I) may be a hydrate or a non- 
hydrate . 

While it has one or more asymmetric carbon (s) in a 
molecule, both an R configuration compound and an S 
5 configuration compound due to the asymmetric carbons are 
encompassed in the present invention. 

In the present specification, the "lower" of the lower 
alkyl group, lower alkoxy group and the like means chain, 
branched or cyclic carbon chain having 1 to 6 carbon atoms, 
10 unless particularly specified. 

The compounds of the formulas (II) to (VI) , a compound 
having a basic group or an acidic group can form a salt with an 
acid addition salt or a salt with a base. The salts with these 
acid addition salts and bases are exemplified by those recited 
is with regard to the aforementioned compound (I) . In the 

following, the compounds of the respective formulas, inclusive 
of salts thereof, are to be briefly referred to as a compound 
(symbol of the formula) . For example, a compound of the 
formula (II) and a salt thereof are simply referred to as 
20 compound (II) . 

The compound (I) can be produced by, for example, the 
following method and the like. 
Production Method 1 

As shown in the following formulas, compound (II) and 
25 compound (III) are reacted to produce compound (I) . 

<\ i °\\ 
R *—J V j_ R 5 + H-N-E-N n R 4 — N x /J-G-N-E-l/ 

V n J. y 

(III) (ID ( ° 

wherein each symbol is as defined above. 

This reaction generally proceeds in a solvent inert to 
the reaction. Examples of the solvent include ether solvents 
30 (e.g., ethyl ether, diisopropyl ether, dimethoxye thane , 
tetrahydrofuran, dioxane etc.), halogen solvents (e.g., 
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■ dichloromethane, dichloroethane , chloroform etc.), aromatic 
solvents (e.g., toluene, chlorobenzene, xylene etc.), 
acetonitrile , N , N-dimethylf ormylamide (DMF) , acetone, methyl 
ethyl ketone, dimethyl sulfoxide (DMSO) , water and the like, 
5 which are used alone or in combination. Of these, acetonitrile, 
dichloromethane, chloroform and the like are preferable. This 
reaction is generally carried out by reacting 1 to 5 
equivalents, preferably 1 to 3 equivalents, of compound (III) 
with compound (II) . The reaction temperature is from -20°C to 

10 50°C, preferably 0°C to room temperature, and the reaction time 
is generally from 5 min to 100 h. In this reaction, a co- 
presence of a base sometimes affords smooth progress of the 
reaction. As the base, both inorganic bases and organic bases 
are effective. Examples of the inorganic base include 

is hydroxide, hydride, carbonate, hydrogencarbonate , organic acid 
salt and the like of alkali metals and alkaline earth metals. 
Particularly, potassium carbonate, sodium carbonate, sodium 
hydroxide, potassium hydroxide, sodium bicarbonate and 
potassium bicarbonate are preferable. As the organic base, 

20 tertiary amines such as triethylamine and the like are 

preferable. Examples of the reactive derivative include acid 
anhydride, acid halide (e.g., acid chloride and acid bromide), 
active ester and the like, with preference given to acid halide. 
The amount of use of the base is generally 1 to 10 equivalents, 

25 preferably 1 to 3 equivalents, relative to compound (II). 

In the case of acylation from carboxylic acid, 1 
equivalent of compound (II) is reacted with 1 to 1 . 5 
equivalents of carboxylic acid in an inert solvent (e.g., 
halogen solvent and acetonitrile) in the presence of 1 to 1.5 

30 equivalents of a dehydrative condensing agent such as 

dicyclohexylcarbodiimide (DCC) and the like. This reaction 
generally proceeds at room temperature where the reaction time 
is 0.5 to 24 h. 

In compound (II) to be used for this method, the 

29 



divalent chain hydrocarbon group optionally substituted by a 
group other than oxo group, as expressed by E, is a group of 
the formula: 

CH 2 -C— CH— 

R 6 

wherein R 6 is a substituent other than oxo group , 
for example, the compound can be produced by a method described 
in Synthetic Comm., 1991, 20, 3167-3180. That is, utilizing 
the addition reaction of amineamides to unsaturated bond, the 
following method is employed for the production. 



0 



H i basic 

R cata I yst 

- CH 2 + m ^ 

A- 




R 6 R 




reduction 



10 



(VI) (V) (v,,) " (,,) 

wherein each symbol is a as defined above. 

The substituent other than oxo group expressed by R 6 means 
the substituent other than oxo group of the divalent chain 
hydrocarbon group optionally having a substituent or 

is substituents other than oxo group, as expressed by E. 

The compound can be obtained by reacting acrolein 
derivative (VI) and compound (V) and then reacting the obtained 
product with compound (VIII) under reducing conditions. The 
reaction between compound (VI) and compound (V) is generally 

20 carried out in a solvent inert to the reaction in the presence 
of a base. Examples of the base include 1) strong base such as 
hydride of alkali metal or alkaline earth metal (e.g. , lithium 
hydride, sodium hydride, potassium hydride, calcium hydride 
etc.), amide of alkali metal or alkaline earth metal (e.g., 

25 lithium amide, sodium amide, lithium diisopropylamide , lithium 
dicyclohexylamide , lithium hexamethylsilazide , sodium 
hexamethylsilazide , potassium hexamethylsilazide etc.), lower 
alkoxide of alkali metal or alkaline earth metal (e.g., sodium 
methoxide, sodium ethoxide, potassium t-butoxide etc.) and the 
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like, 2) inorganic base such as hydroxide of alkali metal or 
alkaline earth metal (e.g. , sodium hydroxide, potassium 
hydroxide, lithium hydroxide, barium hydroxide etc.), carbonate 
of alkali metal or alkaline earth metal (e.g., sodium carbonate, 
5 potassium carbonate, cesium carbonate etc.), hydrogencarbonate 
of alkali metal or alkaline earth metal (e.g., sodium 
hydrogencarbonate, potassium hydrogencarbonate etc.) and the 
like, 3) organic base and the like such as amines [e.g., 
triethylamine , diisopropylethylamine , N-methylmorpholine , 

10 dimethylaminopyridine , DBU ( 1 , 8-diazabicyclo [5 . 4 . 0] -7-undecene) , 
DBN (1 , 5-diazabicyclo [4 . 3 . 0] -non-5-ene) etc.] and basic 
heterocyclic compound (e.g., pyridine, imidazole, 2,6-lutidine 
etc.), and the like. Examples of the solvent include those 
recited for the reaction of the aforementioned compound (II) 

is and compound (III) , which can be used alone or in combination. 
By this reaction, compound (VII) is obtained. 

Examples of the reducing agent to be used for the 
reaction of compound (VII) and compound (VIII) include sodium 
borohydride, lithium borohydride, sodium cyanoborohydride and 

20 the like. These reducing agents are used in an amount of 

generally 1 to 10 equivalents, preferably 1 to 4 equivalents, 
relative to compound (VII) . The reaction temperature is from 

-20°C to 50°C, preferably 0°C - room temperature and the 
reaction time is 0.5 - 24 h. 

25 The catalytic reduction is conducted by a reaction with 

a catalytic amount of a metal catalyst, such as Raney Nickel, 
platinum oxide, metal palladium, palladium-carbon etc. in an 
inert solvent (e.g., alcohol solvent such as methanol, ethanol, 
isopropanol, t-butanol etc.) at room temperature to 100°C at a 

30 hydrogen pressure of 1 atm to 100 atm for 1 to 48 h. 

The compound (II) used for this method can be produced 
by a method described in, for example, Chem. Pharm. Bull. 47(1) 
28-36 (1999) , JP-A-56-53654 and the like or a method analogous 
thereto . 
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The compound (III) to be used for this method can be 
produced by a method described in, for example, J. Am. Chem. 
Soc, 1950, 72, 1415., J. Am. Chem. Soc, 1952, 74, 4549, J. 
Org. Chem., 1956, 21, 1087 and the like or a method analogous 
5 thereto. 

Production Method 2 

As shown in the following formulas, compound (IV) and 
compound (V) are reacted to produce compound (I) . 

R 4 — N J-G-N-E-X + H-N n R 4 — N . Jj-Q-N-E-n' 

R o 3 R R U V 

(iv) (V) (0 R 3 

io wherein each symbol is as defined above. 

This reaction can be carried out according to the method 
described in, for example, ORGANIC FUNCTIONAL GROUP 
PREPARATIONS, 2nd printing, ACADEMIC PRESS, INC. 

This reaction is generally carried out in a solvent 

15 inert to the reaction. Examples of the solvent include alcohol 
solvents, ether solvents, halogen solvents, aromatic solvents, 
acetonitrile , N ,N-dimethylf ormamide (DMF) , acetone, methyl 
ethyl ketone, dimethyl sulfoxide (DMSO) and the like, which may 
be used alone or in combination. Of these, acetonitrile, 

20 dimethylf ormamide , acetone, ethanol and the like are preferable. 
The reaction temperature is generally from room temperature to 
100°C, preferably from room temperature to 50°C and the 
reaction time is generally from 0.5 to one day. For this 
reaction, 1 to 3 equivalents of a base is generally added 

25 relative to compound (IV), but it is not essential. Examples 
of the base include the base used for the reaction of the 
above-mentioned compound (II) and compound (III) . 

The compound (IV) used as a starting material for this 
reaction can be synthesized by a known method using compound 

30 (III) as a starting material. 
Production Method 3 
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Of the compound (I) , a compound wherein E is represented 
by the formula: 

R 7 
I 

E' — CH— 



wherein E' is a group E having less one carbon atoms, R 7 is a 
hydrogen atom or a hydrocarbon group , can be produced as shown 
in the following formulas, wherein compound of the formula (IX) 
and compound of the formula (V) are reacted under reducing 
conditions to give the compound. 
0 



R— N x /J— G— N— E" -C=0 + H-N «~ R— N v ,J— G— N— E' -CH~N. 

R R 3 R 7 V R Z 

(ix) (v) R (r) 

10 wherein each symbol is as defined above. 

The group expressed by E' which has less one carbon atoms 
as compared to E is a divalent chain hydrocarbon group 
optionally having a substituent or substituents other than oxo 
group and has carbon atoms of E less one. Examples of the 

15 hydrocarbon group expressed by R 7 include unsubstituted alkyl 
group, aryl group, cycloalkyl group and cycloalkenyl group from 
the optionally substituted alkyl group, optionally substituted 
aryl group, optionally substituted cycloalkyl group and 
optionally substituted cycloalkenyl group, which have been 

20 exemplified as the substituents other than oxo group of a 
divalent chain hydrocarbon group optionally having a 
substituent or substituents other than oxo group, as expressed 
by E. 

This reaction is carried out generally by reacting 
25 compound (IX) and compound (V) in a suitable solvent (e.g., 

water, alcohol, ether, halogen, acetonitrile , mixed solvent of 
two or more kinds of these etc.) , adding an acidic substance 
where necessary, such as acetic acid, trif luoroacetic acid and 
the like, in the presence of a compound (1-5 equivalents, 
30 preferably 1-1.5 equivalents), wherein carbonyl group is 
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added to alkyl group , and a reducing agent. The reducing agent 
and other conditions are the same as those described for the 
method of Production Method 1 . 

The compound (IV) used as a starting material for this 
5 reaction can be produced by a known method using compound (III) 
as a starting material. 
Production Method 4 

Of the compound (I) , a compound wherein E is represented 
by the formula: 

R 8 
I 

E" — C 

wherein E" is a group E having less two carbon atoms and R 8 is 
a hydrocarbon group, can be produced as shown by reacting 
compound of the formula (X) and compound of the formula (V) . 




15 wherein each symbol is as defined above. 

The group expressed by E" which has less two carbon atoms 
as compared to E is a divalent chain hydrocarbon group 
optionally having a substituent or substituents other than oxo 
group and has carbon atoms of E less two. Examples of the 

20 hydrocarbon group expressed by R 8 include hydrocarbon groups 
exemplified for R 7 . 

This reaction is carried out in the presence or absence 
of a solvent. Examples of the solvent include those recited 
for the reaction of the aforementioned compound (II) and 

25 compound (III) . For this reaction, a Lewis acid such as 

anhydrous zinc chloride, anhydrous aluminum chloride, anhydrous 
iron (II) chloride, titanium tetrachloride, tin tetrachloride, 
cobalt chloride, copper (II) chloride, boron trifluoride 
etherate etc. or the aforementioned base can be used as a 
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catalyst to accelerate the reaction. The reaction temperature 

is generally from -40°C to 180°C. 

The compound (X) used as a starting material for this 
reaction can be synthesized by a known method using compound 
5 (III) as a starting material. 
Production Method 5 

The compound (XI) and compound (XII) are reacted to 
produce compound (I) . 

p 4 M I ft WH + X' E N »=- A f \ ' 

R N\ /J « v \ 2 R — .J— G— N— E— N 

R r 3 R R 1 3 V 

(XI) (XII) (I) R 

20 wherein X' is a leaving group and other symbols are as defined 
above . 

Examples of the leaving group expressed by X' include 
those exemplified as the leaving group expressed by X. 

This reaction can be carried out according to the method 
15 of Production Method 2 . 

The compound (XII) used as a starting material for this 
reaction can be produced from compound (V) by a known method. 

The compound (XI) used as a starting material for this 
reaction can be synthesized by reacting compound (III) and 
20 compound (VIII) according to the method of Production Method 1. 
Production Method 6 

As shown in the following formulas, the compound and 
compound (XIV) are reacted to produce compound (I) . 

0 V 0. 



/ 

HN X X J— G— N— E-N 0 + R— X" ^ R— u .J— G— N— E— n' 

R R 3 R 'a V 

(XIII) K (XIV) (I) R 

25 wherein X /f is a leaving group and other symbols are as defined 

above . 

This reaction can be carried out according to the method 
of Production Method 2 . Examples of the leaving group 
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expressed by X" include those exemplified as the leaving group 
expressed by X. 

The compound (I) of the present invention can be 
combined with different agents for the prophylaxis or treatment 
5 of HIV infectious diseases (particularly, agent for the 

prophylaxis or treatment of AIDS) . In this case, these drugs 
are separately or simultaneously mixed with pharmacologically 
acceptable carriers, excipients, binders, diluents and the like 
and formulated into preparations, which can be administered 

10 orally or parenterally as pharmaceutical compositions for the 
prophylaxis or treatment of HIV infectious diseases. When the 
drugs are separately formulated into preparations, respective 
preparations may be mixed when in use by the use of a diluent 
and the like before administration. It is also possible to 

15 administer respective preparations formulated separately at the 
same time or separately at certain time intervals to the same 
subject. A kit product to administer separately formulated 
preparations by mixing, when in use, by the use of a diluent 
and the like (e.g., injection kit including ampoules containing 

20 respective powder drugs, a diluent to mix and dissolve . two or 
more kinds of drugs when in use, and the like) , a kit product 
to administer separately formulated preparations at the same 
time or separately at certain time intervals to the same 
subject (e.g., tablet kit for administering two or more tablets 

25 at the same time or separately at certain time intervals, which 
includes tablets containing respective drugs placed in the same 
bag or different bags having, where necessary, a description 
column to note the time of administration of the drug etc.), 
and the like are also encompassed in the pharmaceutical 

30 composition of the present invention. 

Specific examples of other agents for the prophylaxis or 
treatment of HIV infectious diseases, which are used in 
combination with the compound (I) of the present invention, 
include nucleoside reverse transcriptase inhibitors such as 
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zidovudine, didanosine, zalcitabine, lamivudine, stavudine, 
abacavir, adefovir, adefovir dipivoxil, fozivudine tidoxil and 
the like; non-nucleoside reverse transcriptase inhibitors such 
as nevirapine, delavirdine, efavirenz, loviride, immunocal, 
5 oltipraz and the like, inclusive of pharmaceutical agents 

having antioxidant action such as immunocal, oltipraz and the 
like; protease inhibitors such as saquinavir, ritonavir, 
indinavir, nelfinavir, amprenavir, palinavir, lasinavir and the 
like; and the like. 

10 As the nucleoside reverse transcriptase inhibitors, 

zidovudine, didanosine, zalcitabine, lamivudine, stavudine and 
the like are preferable, as the non-nucleoside reverse 
transcriptase inhibitors, nevirapine, delavirdine and the like 
are preferable, and as the protease inhibitor, saquinavir, 

15 ritonavir, indinavir, nelfinavir and the like are preferable. 

The compound (I) of the present invention can be used in 
combination with the aforementioned protease inhibitors, 
nucleoside reverse transcriptase inhibitors and the like, as 
well as, for example, CXCR4 antagonists (e.g., AMD-3100 etc.), 

20 which are second receptors of T-cell tropic HIV-1 , antibodies 
against HIV-1 surface antigens, and HIV-1 vaccines. 

The compound (I) of the present invention has a CCR 
antagonistic action, particularly a potent CCR5 antagonistic 
action. Therefore, the compound is used for the prophylaxis or 

25 treatment of various HIV infectious diseases in human, such as 
AIDS. The compound (I) of the present invention is low toxic 
and can be used safely. 

The compound (I) of the present invention can be used as 
a CCR5 antagonist for, for example, an agent for the 

30 prophylaxis or treatment of AIDS and an agent for suppressing 
the progress of the disease state of AIDS. 

While the daily dose of the compound (I) varies 
depending on the condition, body weight of patients and 
administration route, it is about 5 to 1000 mg, preferably 
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about 10 to 600 mg, more preferably about 10 to 300 mg, 
particularly preferably about 15 to 150 mg, in the amount of 
the active ingredient [compound (I) ] in the case of oral 
administration to an adult (body weight 50 Kg) , which is 
5 administered once or two to three times a day. 

When the compound (I) and a reverse transcriptase 
inhibitor and/or a protease inhibitor are used in combination, 
the dose of the reverse transcriptase inhibitor or the protease 
inhibitor is appropriately determined within the range of not 

io less than about 1/200 to 1/2 and not more than about 2 to 3 
times the typical dose. Moreover, when two or more kinds of 
pharmaceutical agents are used in combination, and when one 
pharmaceutical agent affects metabolism of a different 
pharmaceutical agent, the dose of each pharmaceutical agent is 

15 adjusted as appropriate. In general, a dose for a single 
administration of each pharmaceutical agent is employed. 

For example, the general doses of typical reverse 
transcriptase inhibitors and protease inhibitors are as follows, 
zidovudine: 100 mg 

20 didanosine: 125 - 200 mg 
zalcitabine: 0.75 mg 
lamivudine: 150 mg 
stavudine: 30 - 40 mg 
saquinavir: 600 mg 

25 ritonavir: 600 mg 
indinavir: 800 mg 
nelfinavir: 750 mg 

Specific embodiments, wherein the compound (I) and a 
reverse transcriptase inhibitor and/or a protease inhibitor are 

30 combined, are shown in the following. 

(a) The compound (I) (about 10 - 300 mg) and zidovudine (about 
50 - 200 mg) per an adult (body weight 50 Kg) are combined and 
administered to the same subject. The respective drugs may be 
administered simultaneously or at a time difference of within 



12 hours. 

(b) The compound (I) (about 10 - 300 mg) and saquinavir (about 
300 - 1200 mg) per an adult (body weight 50 Kg) are combined 
and administered to the same subject per an adult (body weight 
5 50 Kg) . The respective drugs may be administered 

simultaneously or at a time difference of within 12 hours. 
[Embodiments For Carrying Out The Invention] 

The present invention is explained in detail in the 
following by referring to Examples , Reference Examples r 
10 Experimental Examples and Formulation Examples. However, these 
are mere examples and do not limit the present invention in any 
way . 

The gene manipulation methods described below followed 
the method described in a textbook (Maniatis et al, Molecular. 
15 Cloning, Cold Spring Harbor Laboratory, 19 89) or a method 
described in the attached protocol of reagent. 
[Examples] 
Example 1 

N- [3- (4-benzyl-l-piperidinyl) propyl] - 1 -methyl- 5 -oxo-N-pheny 1-3- 

20 pyrrolidinecarboxamide hydrochloride 

A mixture of the compound (400 mg, purity 80% from l R NMR) 
obtained in Reference Example 3, 4-benzylpiperidine (0.239 ml, 
1.4 mmol) , potassium iodide (225 mg, 1.4 mmol) , potassium 
carbonate (282 mg, 2.0 mmol), acetonitrile (20 ml) was stirred 

25 at 100°C for 24 h. The reaction mixture was concentrated under 
reduced pressure and water (15 ml) was added to the residue. 
The mixture was extracted with ethyl acetate (30 mlx3) . The 
organic layer was dried over anhydrous magnesium sulfate and 
concentrated under reduced pressure. The residue was subjected 

30 to column chromatography (silica gel 10 g, ethyl 

acetate/methanol=l/0- >9/l) . The objective fraction was 
concentrated under reduced pressure and the residue was 
dissolved in diethyl ether. IN Hydrogen chloride (diethyl 
ether solution, 2 ml) was added and the precipitate was 



filtrated. The precipitate was washed with diethyl ether and 
dried under reduced pressure to give the title compound (282 mg, 
0.6 mmol, yield 44%) as a hygroscopic pale-yellow amorphous. 
X H NMR (D 2 0) 5 1.35-1.65 (2H, m) , 1.75-2.1 (5H, m) , 2.45 (1H, 
5 dd, J=8.7, 17.7Hz), 2.55-2.75 (1H, m) , 2.63 (2H, d f J=6.8Hz), 
2.77 (3H, s) , 2.8-3.0 (2H, m) , 3.0-3.7 (7H, m) , 3.75-3.9 (2H, 
m) , 7.2-7.45 (7H, m) , 7.45-7.65 (3H, m) . 

Anal. Calcd for C27H 3 5N 3 O2-HCl-0 . 5H 2 0: C, 67.69; H, 7.78; CI , 
7.40; N, 8.77. Found: C, 67.58; H, 7.75; CI , 7.17; N, 8.59. 
10 Example 2 

l-methyl-5-oxo-N-phenyl-iV- [3- ( 1-piperidinyl) propyl] -3- 

pyrrolidinecarboxamide hydrochloride 

By reactions and purification similar to those in Example 

1 using piperidine, the title compound was obtained, yield 48%. 
15 X H NMR (D 2 0) 8 1.3-2.1 (8H, m) f 2.46 (1H, dd, J=9 . 0 , 17.2Hz), 

2.66 (1H, dd, J=6.0, 17.2Hz), 2.75-3.2 (4H, m) , 2.78 (3H, s) , 

3.2-3.65 (3H, m) , 3.42 (1H, t, J=10.0Hz), 3.57 (1H, dd, J=5 . 5 , 

10.0Hz), 3.75-3.95 (2H, m) , 7.3-7.4 (2H, m) , 7.5-7.7 (3H, m) . 

Anal. Calcd for Caof^NaCVHCl-0 . 2H 2 0: C, 62.63; H, 7.99; CI, 
20 9.24; N, 10.96. Found: C, 62.63; H, 7.80; CI, 9.19; N, 10.99. 

Example 3 

3- [cyclohexyl (methyl) amino] propyl ^-l-methyl-5-oxo-N-phenyl- 
3-pyrrolidinecarboxamide hydrochloride 

By reactions and purification similar to those in Example 
25 1 using AT-methylcyclohexylamine , the title compound was 
obtained, yield 12%. 

X H NMR (D 2 0) 5 1.0-2.1 (12H, m) , 2.47 (1H, dd, J=9 . 7 , 17.1Hz), 
2.65 (1H, dd, J=6.1, 17.1Hz), 2.78 (3H+3H, s) , 3.0-3.5 (4H, m) , 
3.43 (1H, t, J=9.7Hz), 3.57 (1H, dd, J=5 . 4 , 9.7Hz), 3.7-4.0 (2H, 
30 m) , 7.3-7.45 (2H, m) , 7.5-7.65 (3H, m) . 

Anal. Calcd for C22H 3 3N 3 O2-HCl*0 . 8H 2 0: C, 62.56; H, 8.50; CI, 
8.39; N, 9.95. Found: C, 62.46; H, 8.48; CI, 8.34; N, 9.86. 
Example 4 

l-methyl-5-oxo-N-phenyl-N- [3- ( 1 , 2 , 3 , 4-tetrahydro-2- 
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isoquinolyl) propyl] -3-pyrrolidinecarboxamide hydrochloride 

By reactions and purification similar to those in Example 
1 using 1 , 2 , 3 , 4-tetrahydroisoquinoline , the title compound was 
obtained, yield 39%. 
5 X H NMR (D 2 0) 8 2.0-2.2 (2H, m) , 2.44 (1H, dd, J=9 . 8 , 16.8Hz), 
2.55-2.75 (1H, m) , 2.77 (3H, s) , 3.1-3.7 (9H, m) , 3.75-4.0 (2H, 
m) , 4.45 (2H, s) , 7.15-7.45 (6H, m) , 7.45-7.7 (3H, m) . 
Anal. Calcd for C24H29N3CVHCI-I . 1H 2 0: C, 64.37; H, 7.25; CI, 
7.92; N, 9.38. Found: C, 64.35; H, 7.08; CI, 7.49; N, 9.33. 
io Example 5 

l-methyl-5-oxo-N-phenyl-N- [3- (1 , 2 , 4 , 5-tetrahydro-3tf-3- 
benzoazepin-3-yl) propyl] -3-pyrrolidinecarboxamide fumarate 

By reactions and purification similar to those in Example 
1 using 1 , 2 , 4 , 5-tetrahydro-3H-3-benzoazepine , the title 

15 compound was obtained, yield 33%. 

l H NMR (D 2 0) 8 1.9-2.15 (2H, m) , 2.45 (1H, dd, J=9 . 5 , 17.9Hz), 
2.65 (1H, dd, J=5.7, 17.9Hz), 2.76 (3H, s) , 2.95-3.4 (9H, m) , 
3.41 (1H, t, J=9.8Hz), 3.56 (1H, dd, J=5 . 3 , 9.8Hz), 3.6-3.95 
(4H, m) , 6.62 (2H, s) , 7.28 (4H, s) , 7.3-7.4 (2H, m) , 7.45-7.65 

20 (3H, m) . 

Anal. Calcd for C 2 5H 3 iN 3 CVC4H 4 O 4 -0 . 2H 2 0: C, 66.32; H, 6.79; N, 
8.00. Found: C, 66.23; H, 6.71; N, 7.95. 
Example 6 

1 -methyl- 5 -oxo-Af-phenyl-N- [3- (4 -phenyl- 1 -piper idinyl) propyl] -3- 
25 pyrrolidinecarboxamide fumarate 

By reactions and purification similar to those in Example 
1 using 4-phenylpiperidine hydrochloride, the title compound 
was obtained, yield 42%. 

l H NMR (D 2 0) 8 1.7-2.3 (6H, m) , 2.45 (1H, dd, J=9 . 0 , 17.3Hz), 
30 2.65 (1H, dd, J=5.7, 17.3Hz), 2.77 (3H, s) , 2.8-4.0 (12H, m) , 
6.67 (2H, s) , 7.25-7.65 (10H, m) . 

Anal. Calcd for C 26 H 3 3N 3 0 2 ^^404-0 . 8H 2 0 : C, 65.51; H, 7.07; N, 
7.64. Found: C, 65.53; H, 6.97; N, 7.65. 
Example 7 
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N- [3- (4-acetamide-4-phenyl-l-piperidinyl) propyl] -l-methyl-5- 
oxo-N-phenyl-3-pyrrolidinecarboxamide hydrochloride 

By reactions and purification similar to those in Example 
1 using 4-acetamide-4-phenylpiperidine hydrochloride, the title 
5 compound was obtained, yield 40%. 

X H NMR (D 2 0) 5 1.85-2.8 (8H, m) , 2.07 (3H, s) , 2.11 (3H, s) , 
3.1-3.7 (9H, m) , 3.7-4.0 (2H, m) , 7.25-7.7 (10H, m) . 
Anal. Calcd for CzsHse^CVHCl-l . 4H 2 0: C, 62.48; H, 7.45; CI , 
6.59; N, 10.41. Found: C, 62.56; H, 7.23; CI , 7.02; N, 10.11. 
i o Example 8 

N- [3- (indene-l-spiro-4 ' -piperidin-1 f -yl) propyl] -l-methyl-5-oxo- 

N-phenyl-3-pyrrolidinecarboxamide fumarate 

By reactions and purification similar to those in Example 

1 using indene-l-spiro-4 ' -piperidine , the title compound was 
15 obtained, yield 43%. 

X H NMR (D 2 0) 5 1.45-1.65 (2H, m) , 1.95-2.2 (2H, m) , 2.3-2.55 

(3H, m) , 2.67 (1H, dd, J=6 . 2 , 17.2Hz), 2.77 (3H, s) , 3.2-3.45 

(5H r m) , 3.42 (1H, t, J=9.8Hz), 3.59 (1H, dd, J=5 . 4 , 9.8Hz), 

3.65-3.8 (2H, m) , 3.8-3.95 (2H, m) , 6.63 (2H, s) , 6.97 (1H, d, 
20 J=5.8Hz), 7.02 (lH f d, J=5.8Hz), 7.25-7.7 (9H, m) . 

Anal. Calcd for C28H33N3O2-C4H4O4- 1 . 0H 2 O: C f 66.53; H, 6.80; N, 

7.27. Found: C f 66.60; H, 6.62; N, 7.30. 

Example 9 

N- 4- [hydroxy (diphenyl) methyl] -1-piperidinyl ^propyl) -1- 
25 me thy 1-5-oxo-N-pheny 1-3 -pyrrol idinecarboxamide 

By reactions and purification similar to those in Example 
1 using 4- [hydroxy (diphenyl) methyl] piperidine, the title 
compound was obtained, yield 51%. 

X H NMR (CDCI3) 5 1.35-2.55 (12H, m) , 2.6-2.8 (1H, m) , 2.76 (3H, 
30 s) , 2.8-3.15 (3H, m) f 3.17 (1H, t, J=9.1Hz), 3.55-3.8 (3H, m) , 
7.05-7.55 (15H, m) . 

Anal. Calcd for C 3 3H39N 3 O3-0 . 6H 2 0: C f 73.88; H, 7.55; N, 7.83. 
Found: C, 73.81; H f 7.58; N, 7.83. 
Example 10 
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N- [3- (4-benzyl-l-piperazinyl) propyl ] -1 -me thy l-5-oxo-N-phenyl-3- 
pyrrolidinecarboxamide dihydrochloride 

By reactions and purification similar to those in Example 
1 using 1-benzylpiperazine , the title compound was obtained, 
5 yield 51%. 

X H NMR (D 2 0) 5 1.9-2.1 (2H, m) , 2.44 (1H, dd, J=9 . 2 , 17.1Hz), 
2.64 (1H, dd, J=6.5, 17.1Hz), 2.76 (3H, s) , 3.15-3.7 (13H, m) , 
3.7-4.0 (2H, m) , 4.38 (2H, s) , 7.3-7.4 (2H, m) , 7.45-7.65 (8H, 
m) . 

10 Anal. Calcd for C 2 6H34N 4 (V2HC1-1 . 2H 2 0: C, 59.02; H, 7.31; CI , 

13.40; N, 10.59. Found: C, 59.00; H, 7.34; CI, 13.36; N, 10.49. 
Example 11 

1 -methyl- 5 -oxo-N-phenyl-N- [3- (1-piperazinyl) propyl] -3- 
pyrrolidinecarboxamide 

25 N- [3- (4 -Benzyl- 1-piperazinyl) propyl] -1 -methyl- 5 -oxo-N- 

phenyl-3-pyrrolidinecarboxamide (463 mg r 1.1 mmol) was 
dissolved in methanol (10 ml) and palladium hydroxide - carbon 
(20%, 93 mg) was added and the mixture was stirred at room 
temperature for 16 h under a hydrogen atmosphere. An insoluble 

20 material was filtrated and the insoluble material was washed 
with methanol. The filtrate was concentrated under reduced 
pressure to give the title compound (364 mg, 1.1 mmol, yield 
99%) as a colorless oil. 

X H NMR (CDC1 3 ) 5 1.6-1.85 (2H, m) , 2.15-2.6 (9H, m) , 2.6-2.9 
25 (3H, m) , 2.77 (3H, s) , 2.95-3.2 (1H, m) , 3.19 (1H, t, J=8.9Hz), 
3.64 (1H, dd, J=6.8, 8.9Hz), 3.65-3.8 (2H, m) , 7.1-7.2 (2H, m) , 
7.3-7.55 (3H, m) . 
Example 12 

N- [3- (4-benzoyl-l-piperazinyl) propyl ] -1 -methyl -5-oxo-N-phenyl- 
30 3-pyrrolidinecarboxamide fumarate 

The compound (192 mg, 0.56 mmol) obtained in Example 11 
and triethylamine (0.101 ml, 0.72 mmol) were dissolved in THF 
(5 ml) and benzoyl chloride (0.078 ml, 0.67 mmol) was added 
under ice-cooling and the mixture was stirred at the same 
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temperature for 1 h. The reaction mixture was concentrated 
under reduced pressure and a saturated aqueous sodium 
hydrogencarbonate solution (15 ml) was added. The mixture was 
extracted with ethyl acetate (30 mlx3) . The organic layer was 
5 dried over anhydrous magnesium sulfate and concentrated under 
reduced pressure. The residue was subjected to column 
chromatography (silica gel 10 g, ethyl acetate/methanol = 
1/0— »9/l-»4/l) . The objective fraction was concentrated under 
reduced pressure to give N- [3- (4-benzoyl-l-piperazinyl) propyl] - 

io l-methyl-5-oxo-N-phenyl-3-pyrrolidinecarboxamide (221 mg, 0.49 
mmol) . The obtained compound was dissolved in methanol and 
fumaric acid (57 mg, 0.49 mmol) was added. The reaction 
mixture was concentrated under reduced pressure and diethyl 
ether was added. The precipitate was collected by filtration. 

15 The precipitate was washed with diethyl ether and dried under 
reduced pressure to give the title compound (228 mg, 0.40 mmol, 
yield 72%) as a hygroscopic pale-yellow amorphous. 
X H NMR (D 2 0) 8 1.9-2.15 (2H, m) , 2.44 (1H, dd, J=9 . 0 , 17.6Hz), 
2.65 (1H, dd, J=6.0, 17.6Hz), 2.76 (3H, s) , 3.1-4.0 (15H, m) , 

20 6.63 (2H, s) , 7.3-7.4 (2H, m) , 7.4-7.65 (8H, m) . 

Anal. Calcd for Cze^^Os'CsHaCVO . 9H 2 0: C, 62.03; H, 6.56; N, 
9.65. Found: C, 61.97; H, 6.36; N, 9.35. 
Example 13 

N-i 3- [4- (4-f luorobenzoyl) -1-piperidinyl ] propyl (*-l-methyl-5-oxo- 
25 N-phenyl-3-pyrrolidinecarboxamide 

By reactions and purification similar to those in Example 
1 using 4- (4-f luorobenzoyl) piperidine hydrochloride, the title 
compound was obtained. 

X H NMR (CDC1 3 ) 8 1.56-1.90 (6H, m) , 1.97-2.44 (5H, m) , 2.60- 
30 2.80 (4H, m) , 2.85-3.26 (5H, m) , 3.58-3.80 (3H, m) , 7.06-7.20 
(4H, m) , 7.34-7.53 (3H, m) , 7.95 (2H, dd, J=5 . 1 , 8.8Hz). 
Example 14 

N-i 3- [4- (4-chlorophenyl) -4-hydroxy-l-piperidinyl ] propyl di- 
methyl- 5 -oxo-N-pheny 1-3 -pyrrol idinecarboxamide 
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By reactions and purification similar to those in Example 
1 using 4- (4-chlorophenyl) -4-hydroxypiperidine , the title 
compound was obtained. 

X H NMR (CDCI3) 5 1.44-1.95 (7H, m) , 2.03-2.91 (10H, m) , 2.97- 
5 3.25 (3H, m) , 3.60-3.84 (3H, m) , 7.13-7.54 (9H, m) . 
Example 15 

N-i 3- [4- (4-f luorophenyl) -1-piperazinyl] propyl Kl-methyl-5-oxo- 
N-pheny 1-3 -pyrrol idinecarboxamide 

By reactions and purification similar to those in Example 
10 1 using 1- (4-f luorophenyl) piperazine , the title compound was 
obtained. 

X H NMR (CDCI3) 6 1.56-1.87 (2H, m) , 2.16-2.84 (11H, m) , 2.93- 
3.26 (6H, m) , 3.56-3.84 (3H, m) , 6.69-7.21 (6H, m) , 7.29-7.52 
(3H, m) . 
15 Example 16 

N-{ 3- [4- (diphenylmethyl) -1-piperazinyl ] propyl Kl-methyl-5-oxo- 
N-phenyl-3-pyrrolidinecarboxamide 

By reactions and purification similar to those in Example 
1 using 1- (diphenylmethyl) piperazine , the title compound was 
20 obtained. 

X H NMR (CDCI3) 8 1.60-1.86 (2H, m) , 2.12-2.50 (11H, m) , 2.58- 
2.80 (4H, m) , 2.94-3.21 (2H, m) , 3.55-3.77 (3H, m) , 4.19 (1H, 
s) , 7.07-7.30 (8H, m) , 7.33-7.50 (7H, m) . 
Example 17 

25 N-i 4- [4- (4-f luorobenzoyl) -1-piperidinyl] butyl f^-l-methyl-5-oxo- 
ZV-phenyl-3-pyrrolidinecarboxamide 

By reactions and purification similar to those in Example 
1 using the compound obtained in Reference Example 4 and 4- (4- 
f luorobenzoyl) piperidine hydrochloride, the title compound was 

30 obtained. 

X H NMR (CDCI3) 5 1.39-1.64 (4H, m) , 1.71-2.43 (9H, m) , 2.60- 
2.80 (4H, m) , 2.86-3.27 (5H, m) , 3.59-3.68 (3H, m) , 7.06-7.20 
(4H, m) , 7.35-7.53 (3H, m) , 7.97 (2H, dd, J=5 . 5 , 8.9Hz). 
Example 18 

45 



N-i 4- [4- (4-chlorophenyl) -4-hydroxy-l -piper idiny 1 ] butyl ^-l- 
methyl-5-oxo-N-phenyl-3-pyrrolidinecarboxamide 

By reactions and purification similar to those in Example 
1 using the compound obtained in Reference Example 4 and 4-(4- 
5 chlorophenyl) -4-hydroxypiperidine , the title compound was 
obtained. 

X H NMR <CDC1 3 ) 5 1.42-1.93 (7H, m) , 1.97-2.52 (7H, m) , 2.56- 
2.89 (6H, m) f 2.95-3.25 (2H, m) , 3.55-3.81 (3H, m) , 7.07-7.20 
(2H, m) , 7.23-7.56 (7H, m) . 
10 Example 19 

N- 4 ) 4- [4- (4-f luorophenyl) -1-piperazinyl] butyl (*-l -methyl- 5 -oxo-N- 

phenyl-3-pyrrolidinecarboxamide 

By reactions and purification similar to those in Example 

1 using the compound obtained in Reference Example 4 and l-(4- 
15 f luorophenyl) piperazine , the title compound was obtained. 

X H NMR (CDC1 3 ) 5 1.46-1.64 (4H, m) , 2.23 (1H, dd, J=9 . 2 , 

16.9Hz), 2.33-2.46 (2H, m) , 2.53-2.80 (8H, m) , 3.00-3.24 (6H, 

m) f 3.60-3.80 (3H r m) , 6.81-7.02 (4H, m) , 7.11-7.20 (2H, m) , 

7.35-7.53 (3H, m) . 
20 Example 20 

N-^4- [4- (diphenylmethyl) -1-piperazinyl] butyl K-l-methyl-5-oxo-N- 
pheny 1-3 -pyrrol idinecarboxamide 

By reactions and purification similar to those in Example 
1 using the compound obtained in Reference Example 4 and 1- 
25 (diphenylmethyl) piperazine , the title compound was obtained. 
X H NMR (CDCI3) 5 1.35-1.62 (4H, m) , 2.08-2.53 (11H, m) , 2.58- 
2.80 <4H, m) , 2.93-3.22 (2H, m) , 3.54-3.77 (3H, m) , 4.20 (1H, 
s) , 7.06-7.51 (15H, m) . 
Example 21 

30 N-'i 5- [4- (4-f luorobenzoyl) -1-piperidinyl] pentyl ^-l-methyl-5-oxo- 
N-phenyl-3 -pyrrol idinecarboxamide 

By reactions and purification similar to those in Example 
1 using the compound obtained in Reference Example 5 and 4-(4- 
f luorobenzoyl) piperidine hydrochloride, the title compound was 
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obtained. 

X H NMR (CDCI3) 8 1.22-1.63 (6H, m) , 1.68-1.92 (4H, m) , 1.97- 
2.40 (5H, m) , 2.60-2.80 (4H, m) , 2.91-3.28 (5H, m) , 3.58-3.76 
(3H, m) , 7.06-7.21 (4H, m) , 7.35-7.53 (3H, m) , 7.96 <2H, dd, 
5 J=5 . 5 , 8 . 8Hz) . 
Example 22 

N-i 2- [4- (4-f luorobenzoyl) -1-piperidinyl] ethyl ^-l-methyl-5-oxo- 
N-pheny 1-3 -pyrrol idinecarboxamide fumarate 

By reactions and purification similar to those in Example 
10 1 using the compound obtained in Reference Example 6-4 and 4- 
(4-f luorobenzoyl) piperidine hydrochloride, the title compound 
was obtained, yield 20%. 

X H NMR (D 2 0) 5 1.75-2.3 (4H, m) , 2.43 (1H, dd, J=9 . 4 , 17.6Hz), 
2.55-2.75 (1H, m) , 2.76 (3H, s) , 3.05-4.0 (10H, m) , 4.05-4.3 
25 (2H, m) , 6.66 (2H, s) , 7.29 (2H, t, J=8.8Hz), 7.3-7.45 (2H, m) , 
7.45-7.65 (3H, m) , 8.06 (2H, dd, J=5 . 5 , 8.7Hz). 

Anal. Calcd for C26H30FN3O3 "0^404 ' 1 . 5H 2 0: C, 60.60; H, 6.27; N, 
7.07. Found: C, 60.68; H, 6.13; N, 7.15. 
Example 23 

20 N- [3- (4-benzyl-l-piperidinyl) propyl] -N- (3 , 4-dichlorophenyl) -1- 
me thy l-5-oxo-3-pyrrol idinecarboxamide hydrochloride 

By reactions and purification similar to those in Example 
1 using the compound obtained in Reference Example 7 , the title 
compound was obtained, yield 69%. 

25 X H NMR (D 2 0) 8 1.35-1.65 (2H, m) , 1.75-2.1 (5H, m) , 2.47 (1H, 
dd, J=9.4, 18.0Hz), 2.55-2.75 (1H, m) , 2.65 (2H, d, J=7.2Hz), 
2.75-3.2 (4H, m) , 2.79 (3H, s) , 3.2-3.7 (5H, m) , 3.7-3.9 (2H, 
m) , 7.25-7.45 (6H, m) , 7.63 (1H, d, J=2.2Hz), 7.72 (1H, d, 
J=8.4Hz) . 

30 Anal. Calcd for C 2 7H33Cl2N 3 CVHCl-0 . 7H 2 0: C, 58.80; H, 6.47; CI, 
19.28; N, 7.62. Found: C, 58.77; H, 6.41; CI, 18.91; N, 7.56. 
Example 24 

N- (3 , 4-dichlorophenyl) -N-i 3- [4- (4-f luorobenzoyl) -1- 
piperidinyl ] propyl ^-l-methyl-5-oxo-3-pyrrolidinecarboxamide 
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hydrochloride 

By reactions and purification similar to those in Example 
1 using the compound obtained in Reference Example 7 and 4- (4- 
f luorobenzoyl) piperidine hydrochloride, the title compound was 
5 obtained, yield 68%. 

1 H NMR (D 2 0) 8 1.7-2.3 <6H, m) , 2.4-2.75 (2H, m) , 2.79 (3H, s) , 
3.0-4.0 (12H, m) , 7.2-7.4 (3H, m) , 7.6-7.8 (2H, m) , 8.0-8.15 
(2H, m) . 

Anal. Calcd for C 2 7H3oCl 2 FN 3 03-HCl-0 . 4H 2 0: C, 56.09; H, 5.54; CI , 
10 18.40; N, 7.27. Found: C, 56.14; H, 5.66; CI, 17.80; N, 7.22. 
Example 25 

N- [3- (4-benzylidene-l-piperidinyl) propyl] -l-methyl-5-oxo-N- 
pheny 1-3 -pyrrol idinecarboxamide hydrochloride 

To a mixture of the compound (274 mg , 1.0 mmol) obtained 

15 in Reference Example 8-2, 4-benzylidenepiperidine hydrochloride 
(231 mg, 1.10 mmol) and THF (10 ml) were successively added 
triethylamine (0.209 ml, 1.5 mmol) and sodium triacetoxy 
borohydride (318 mg, 1.5 mmol), and the mixture was stirred at 
room temperature for 6 h. A saturated aqueous sodium 

20 hydrogencarbonate solution (15 ml) and water (10 ml) were added 
and the mixture was extracted with ethyl acetate (20 mlx3) . 
The organic layer was dried over anhydrous magnesium sulfate 
and concentrated under reduced pressure. The residue was 
subjected to column chromatography (silica gel 10 g, ethyl 

25 acetate/methanol = 1/0— »9/l-»6/l) . The objective fraction was 
concentrated under reduced pressure and the residue was 
dissolved in methanol, and IN hydrogen chloride (diethyl ether 
solution, 2 ml) was added. The mixture was concentrated under 
reduced pressure and diethyl ether was added to the residue and 

30 the precipitate was collected by filtration. The precipitate 
was washed with diethyl ether and dried under reduced pressure 
to give the title compound (380 mg, 0.81 mmol, yield 81%) as a 
hygroscopic pale-yellow amorphous. 

X H NMR (D 2 0) 8 1.9-2.15 (2H, m) , 2.3-4.0 (17H, m) , 2.78 (3H, s) , 

48 



6.61 (1H, s) , 7.25-7.65 (10H, m) . 

Anal. Calcd for C 2 7H33N 3 CVHCl-0 . 7H 2 0: C, 67.47; H, 7.42; CI, 
7.38; N, 8.74. Found: C, 67.48; H, 7.44; CI , 7.40; N, 8.70. 
Example 26 

5 1 -methyl- 5-oxo-N- [3- (4-phenoxy-l-piperidinyl) propyl] -iV-phenyl- 
3-pyrrolidinecarboxamide hydrochloride 

By reactions and purification similar to those in Example 
25 using 4-phenoxypiperidine hydrochloride, the title compound 
was obtained, yield 7 8%. 
10 *H NMR (DMSO-d 6 ) 8 1.7-2.35 (7H, m) , 2.35-2.55 (1H, m) , 2.63 

(3H, s) , 2.85-3.85 (11H, m) , 4.4-4.8 (1H, m) , 6.9-7.1 (3H, m) f 
7.2-7.6 (7H, m) . 

Anal. Calcd for CaeHssNaCVHCl- 0 . 8H 2 0: C, 64.20; H, 7.38; CI, 
7.29; N, 8.64. Found: C, 64.17; H, 7.50; CI, 7.99; N, 8.66. 
15 Example 27 

l-methyl-5-oxo-N-phenyl-tt- (3-i 4- [ (E) -2-phenylethenyl] -1- 
piperidinyl ^propyl) -3-pyrrolidinecarboxamide hydrochloride 

By reactions and purification similar to those in Example 
25 using 4- [ (E) -2-phenylethenyl ] piperidine hydrochloride, the 
20 title compound was obtained, yield 89%. 

X H NMR (D 2 0) 5 1.55-1.9 (2H, m) , 1.9-2.2 (5H, m) , 2.46 (1H, dd, 
J=9.3, 17.2Hz), 2.66 (1H, dd, J=6 . 3 , 17.2Hz), 2.78 (3H, s) , 
2.85-3.75 (9H, m) , 3.75-3.95 (2H, m) , 6.30 (1H, dd, J=6.5, 
16.0Hz), 6.56 (1H, d, J=16.0Hz), 7.25-7.65 (10H, m) . 

25 Anal. Calcd for CzsHssNaCVHCl" 0 . 6H 2 0 : C, 68.23; H, 7.61; CI, 
7.19; N, 8.53. Found: C, 68.18; H, 7.44; CI, 7.20; N, 8.52. 
Example 28 

l-methyl-5-oxo-N- [3- (4-phenethyl-l-piperidinyl) propyl] -N- 
phenyl-3-pyrrolidinecarboxamide hydrochloride 
30 By reactions and purification similar to those in Example 

25 using 4-phenethylpiperidine hydrochloride, the title 
compound was obtained, yield 62%. 

X H NMR (D 2 0) 5 1.3-1.85 (5H, m) , 1.85-2.15 (4H, m) , 2.45 (1H, 
dd, J=8.7, 17.7Hz), 2.55-3.65 (12H, m) , 2.77 (3H, s) , 3.75-3.95 
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(2H, m) , 7.2-7.45 (7H, m) , 7.5-7.65 (3H, m) . 

Anal. Calcd for Cas^NsCVHCl-l . 0H 2 O: C, 66.98; H, 8.03; CI , 
7.06; N, 8.37. Found: C, 66.99; H, 8.10; CI , 7.52; N, 8.31. 
Example 29 

5 N-i 3- [4- (benzyloxy) -1-piperidinyl] propyl ^-l-methyl-5-oxo-N- 
phenyl-3-pyrrolidinecarboxamide hydrochloride 

By reactions and purification similar to those in Example 
25 using 4- (benzyloxy) piperidine hydrochloride , the title 
compound was obtained, yield 75%. 
10 X H NMR (D 2 0) 5 1.7-2.4 (6H, m) , 2.46 (1H, dd, J=8.8, 17.4Hz), 
2.66 (1H, dd, J=6.1, 17.4Hz), 2.78 (3H, s) , 3.0-3.65 (9H, m) , 
3.75-4.0 (3H, m) , 4.64 (2H, s) , 7.3-7.45 (2H, m) , 7.45 (5H, s) , 
7.5-7.65 (3H, m) . 

Anal. Calcd for Czt^s^CVHCI'O . 6H 2 0: C, 65.27; H, 7.55; CI, 
15 7.14; N, 8.46. Found: C, 65.27; H, 7.63; CI, 7.14; N, 8.51. 
Example 30 

N-i 3- [4- (diphenylmethyl) -1-piperidinyl] propyl ^-l-methyl-5-oxo- 
A7-phenyl-3-pyrrolidinecarboxamide fumarate 

By reactions and purification similar to those in Example 
20 25 using 4- (diphenylmethyl) piperidine hydrochloride, the title 
compound was obtained, yield 7 0%. 

*H NMR (DMSO-d 6 ) 8 1.0-1.3 (2H, m) , 1.3-1.75 (4H, m) , 1.95-2.55 
(5H, m) , 2.62 (3H, s) , 2.8-3.1 (3H, m) , 3.13 (1H, t, J=9.2Hz), 
3.37 (1H, dd, J-6.1, 9.2Hz), 3.5-3.7 (4H, m) , 3.54 (1H, d, 
25 J=11.0Hz), 6.57 (2H, s) , 7.05-7.55 (15H, m) . 

Anal. Calcd for CaaHagNsCVC^CVO . 3H 2 0: C, 70.41; H, 6.96; N, 
6.66. Found: C, 70.48; H, 7.06; N, 6.67. 
Example 31 

N- [3- (4-benzyl-l-piperidinyl) propyl] -1-methyl-N- (4- 
30 methylphenyl) -5-oxo-3-pyrrolidinecarboxamide hydrochloride 
To a mixture of l-methyl-5-oxo-3-pyrrolidinecarboxylic 
acid (358 mg, 2.5 rnmol) , DMF (0.023 ml) and dichloromethane (10 
ml) was added oxalyl chloride (0.256 ml, 3.0 rnmol) under ice- 
cooling and the mixture was stirred at the same temperature for 
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15 min and 1 h until it reached room temperature. The obtained 
solution was added to a mixture of the compound (395 mg f 1.0 
mmol) obtained in Reference Example 9, triethylamine (1.39 ml, 
10 mmol) and dichloromethane (15 ml) at -20°C with stirring and 
5 1 h until it reached 0°C. A saturated aqueous sodium 

hydrogencarbonate solution (15 ml) was added. The organic 
solvent was evaporated under reduced pressure and the residue 
was extracted with ethyl acetate (15 mlx3) . The organic layer 
was washed successively with saturated aqueous sodium 
10 hydrogencarbonate solution (5 mix 3) and saturated brine (5 ml) , 
dried over anhydrous magnesium sulfate and concentrated under 
reduced pressure. The residue was subjected to column 
chromatography (silica gel 10 g, ethyl 

acetate/methanol=l/0- >9/l) . The objective fraction was 
15 concentrated under reduced pressure and the residue was 

dissolved in methanol. IN Hydrogen chloride (diethyl ether 
solution, 2 ml) was added and the mixture was concentrated 
under reduced pressure. Diethyl ether was added to the residue 
and the precipitate was collected by filtration. The 
20 precipitate was washed with diethyl ether and dried under 

reduced pressure to give the title compound (409 mg, 0.84 mmol, 
yield 85%) as a hygroscopic pale-yellow amorphous. 
X H NMR (DMSO-d 6 ) 5 1.3-1.95 (7H, m) , 2.11 (1H, dd, J=9 . 9 , 
16.5Hz) f 2.3-2.6 (3H, m) , 2.35 (3H, s) , 2.6-3.5 (9H, m) , 2.63 
25 (3H, s) , 3.5-3.75 (2H, m) , 7.1-7.4 (9H, m) . 

Anal. Calcd for C 2 8H 3 7N 3 O2-HCl-0 . 6H 2 0: C, 67.96; H, 7.98; CI, 
7.16; N, 8.49. Found: C, 67.99; H, 7.94; CI, 7.45; N, 8.28. 
Example 32 

N- [3- (4 -benzyl- 1 -piper idinyl) propyl] —N- (4-tert-butylphenyl) -1- 
30 methyl-5-oxo-3-pyrrolidinecarboxamide hydrochloride 

By reactions and purification similar to those in Example 
31 using the compound obtained in Reference Example 11, the 
title compound was obtained, yield 75%. 

*H NMR (DMSO-d 6 ) 8 1.31 (9H, s) , 1.35-1.95 (7H, m) , 2.11 (1H, 

51 



dd, J=9.6, 16.4Hz) , 2.35-2.6 (3H, m) , 2.6-3.5 (9H, m) , 2.63 (3H, 
s) , 3.55-3.75 (2H, m) , 7.1-7.4 (7H, m) , 7.51 (2H, d f J=8.4Hz). 
Anal. Calcd for Cai^sNsCVHCl'0 . 6H 2 0: C, 69.34; H, 8.48; CI, 
6.60; N, 7.83. Found: C, 69.27; H, 8.52; CI , 6.40; N, 7.82. 
5 Example 33 

N- [3- (4-benzyl-l-piperidinyl) propyl] -N- (5-indanyl) -l-methyl-5- 

oxo-3-pyrrolidinecarboxamide hydrochloride 

By reactions and purification similar to those in Example 

31 using the compound obtained in Reference Example 12 , the 
10 title compound was obtained, yield 69%. 

L H NMR (D 2 0) 8 1.44-1.58 (2H, m) , 1.88-2.14 (7H, m) , 2.44-2.49 

(1H, m) , 2.60-2.69 (3H, m) , 2.77 (3H, s) , 2.81-2.98 (6H, m) , 

3.06-3.14 (2H, m) , 3.28-3.53 (5H, m) , 3.76-3.82 (2H, m) , 7.08 

(1H, d,.J-8.2Hz), 7.22-7.43 (7H, m) . 
25 Anal. Calcd for C30H39N3O2 "HCl ■ 1 . 5H 2 0: C, 67.08; H, 8.07; N, 7.82. 

Found: C, 67.19; H, 7.97; N , 8.01. 

Example 34 

N- [3- (4-benzyl-l-piperidinyl) propyl] -N- (4-methoxyphenyl) -1- 
methyl-5-oxo-3-pyrrolidinecarboxamide hydrochloride 
20 By reactions and purification similar to those in Example 

31 using the compound obtained in Reference Example 13 , the 
title compound was obtained, yield 88%. 

1 H NMR (D 2 0) 5 1.35-1.65 (2H, m) , 1.75-2.1 (5H, m) , 2.45 (1H, 
dd, J=9.7, 17.7Hz) f 2.55-2.75 (1H, m) , 2.63 (2H, d, J=7.0Hz), 
25 2.75-3.0 (2H, m) , 2.78 (3H, s) , 3.0-3.2 (2H, m) , 3.2-3.65 (5H, 
m) , 3.7-3.9 (2H, m) , 3.89 (3H, s) , 7.13 (2H, d, J=8.8Hz), 7.2- 
7.45 (7H, m) . 

Anal. Calcd for CzsHst^CVHCI-O . 6H 2 0: C, 65.83; H, 7.73; CI, 
6.94; N, 8.22. Found: C, 65.79; H, 7.70; CI, 6.98; N, 8.06. 
30 Example 35 

N- [3- (4-benzyl-l-piperidinyl) propyl] -N- (3 , 4-dimethoxyphenyl) -1- 
methyl-5-oxo-3 -pyrrol idinecarboxamide hydrochloride 

By reactions and purification similar to those in Example 
31 using the compound obtained in Reference Example 14, the 
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title compound was obtained, yield 78%. 

X H NMR (D 2 0) 5 1.35-1.7 (2H, m) , 1.7-2.1 (5H, m) , 2.46 (1H, dd, 
J=8.6, 17.4Hz) , 2.55-2.75 (1H, m) , 2.63 (2H f d, J=6.0Hz), 2.75- 
4.1 (11H, m) , 2.79 (3H, s) , 3.89 (3H, s) , 3.92 (3H, s) , 6.9-7.1 
5 (2H, m) , 7.15 (lH f d r J=8.2Hz), 7.2-7.5 (5H, m) . 

Anal. Calcd f or C29H 3 9N 3 (VHCl-0 . 7H 2 0: C, 64.18; H, 7.69; CI, 
6.53; N, 7.74. Found: C, 64.21; H, 7.69; CI, 6.65; N, 7.77. 
Example 36 

N- [3- (4-benzyl-l-piperidinyl) propyl] -N— (3 , 4-diethoxyphenyl) -1- 
10 me thy l-S-oxo-3 -pyrrol idinecarboxamide hydrochloride 

By reactions and purification similar to those in Example 
31 using the compound obtained in Reference Example 15, the 
title compound was obtained, yield 78%. 

1 H NMR (D 2 0) 5 1.40-1.52 (8H, m) , 1.82-2.00 (5H, m) , 2.46-2.64 
15 (5H, m) , 2.70-2.95 (5H, m) , 3.07-3.14 (2H, m) , 3.30-3.56 (6H, 
m) , 4.10-4.22 (4H, m) , 6.91-7.02 (2H, m) , 7.13-7.17 (lH, m) , 
7.25-7.38 (5H, m) . 

Anal. Calcd for C31H43N3O4 "HC1 - 1 . 0H 2 O : C, 64.62; H, 8.05; N, 7.29. 
Found: C, 64.39; H, 8.11; N, 7.42. 
20 Example 37 

N- [3- (4-benzyl-l-piperidinyl) propyl] ~N- (4-chlorophenyl) -1- 
me thy l-5-oxo-3-pyrrol idinecarboxamide hydrochloride 

By reactions and purification similar to those in Example 
31 using the compound obtained in Reference Example 16, the 

25 title compound was obtained, yield 86%. 

X H NMR (D 2 0) 8 1.35-1.65 (2H, m) , 1.8-2.1 (5H, m) , 2.45 (1H, dd, 
J=9.6, 17.6Hz), 2.55-2.75 (1H, m) , 2.64 (2H, d, J=7.2Hz), 2.75- 
3.65 (9H, m) , 2.78 (3H, s) , 3.65-3.95 (2H, m) , 7.2-7.45 (7H, m) , 
7.59 (2H, d, J=8.6Hz) . 

30 Anal. Calcd for C27H 3 4ClN 3 O2-HCl-0 . 6H 2 0: C, 62.93; H, 7.08; CI, 
13.76; N, 8.15. Found: C, 63.04; H, 7.14; CI, 13.60; N, 8.16. 
Example 38 

N- [3- (4-benzyl-l-piperidinyl) propyl] -N- (3-chlorophenyl) -1- 
methyl-5-oxo-3-pyrrolidinecarboxamide hydrochloride 
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By reactions and purification similar to those in Example 
31 using the compound obtained in Reference Example 17, the 
title compound was obtained, yield 79%. 

X H NMR (D 2 0) 8 1.40-1.55 (2H, m) , 1.85-2.03 (5H, m) , 2.47-2.95 
5 (9H, m) , 3.06-3.59 (7H, m) , 3.71-3.85 (2H, m) , 7.25-7.55 (9H, 
m) . 

Anal. Calcd for C 27 H34ClN 3 O 2 -HCl-0 . 7H 2 0: C, 62.71; H r 7.10; N, 
8.13. Found: C, 62.77; H, 7.05; N, 8.24. 
Example 39 

10 N- [3- (4-benzyl-l-piperidinyl) propyl] -N- (3 , 4-dif luorophenyl) -1- 
methyl-5-oxo-3-pyrrolidinecarboxamide hydrochloride 

By reactions and purification similar to those in Example 
31 using the compound obtained in Reference Example 19 , the 
title compound was obtained, yield 80%. 
15 1 H NMR (D 2 0) 8 1.40-1.55 (2H, m) , 1 . 89-2 . 00 (5H, m) , 2.48-2.64 
(4H, m) , 2.77-2.94 (5H, m) , 3.06-3.14 (2H, m) , 3.30-3.55 (5H, 
m) , 3.73-3.79 (2H, m) , 7.20-7.46 (8H, m) . 

Anal. Calcd for C 27 H33F2N 3 O 2 -HCl-0 . 6H 2 0: C, 62.74; H, 6.86; N, 
8.13. Found: C, 62.44; H, 6.88; N, 8.27. 
20 Example 40 

N- [3- (4-benzyl-l-piperidinyl) propyl] -N- (2 , 4-dif luorophenyl) -1- 
me thy l-5-oxo-3 -pyrrol idinecarboxamide hydrochloride 

By reactions and purification similar to those in Example 
31 using the compound obtained in Reference Example 20 , the 

25 title compound was obtained, yield 63%. 

1 H NMR (D 2 0) 5 1.43-1.58 (2H, m) , 1.88-1.95 (5H, m) , 2.47-2.65 
(4H, m) , 2.77-2.91 (5H, m) , 3.07-3.11 (2H, m) , 3.26 (lH f m) , 
3.36-3.55 (4H f m) , 3.66-3.82 (2H, m) , 7.10-7.49 (8H, m) . 
Anal. Calcd for C 27 H33F 2 N 3 0 2 -HC1' 1 . 0H 2 O: C, 61.88; H, 6.92; N, 

30 8.02. Found: C r 62.14; H f 6.95; N f 8.26. 
Example 41 

N- [3- (4-benzyl-l-piperidinyl) propyl] -N- (2 , 6 -dif luorophenyl) -1- 
methyl-5-oxo-3 -pyrrol idinecarboxamide hydrochloride 

By reactions and purification similar to those in Example 
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31 using the compound obtained in Reference Example 21 , the 
title compound was obtained, yield 88%. 

X H NMR (D 2 0) 8 1.40-1.58 (2H, m) , 1.76-2.07 (5H, m) , 2.50-2.64 
(4H, m) , 2.71-2.94 (5H, m) , 3.08-3.29 (3H, m) , 3.42-3.56 (4H, 
5 m) , 3.76-3.81 (2H f m) , 7.19-7.38 (7H, m) , 7.53-7.58 (1H, m) . 
Anal. Calcd for C 2 7H33F 2 N 3 02'HC1-1 . 1H 2 0: C, 61.67; H, 6.94; N, 
7.99. Found: C, 61.52; H, 6.92; N, 8.29. 
Example 42 

N- [3- (4 -benzyl- 1 -piper idinyl) propyl] -N- (3-chloro-4- 
10 f luorophenyl) -l-methyl-5-oxo-3-pyrrolidinecarboxamide 
hydro chloride 

By reactions and purification similar to those in Example 
31 using the compound obtained in Reference Example 22 , the 
title compound was obtained, yield 68%. 

15 1 H NMR (D 2 0) 8 1.40-1.58 (2H, m) f 1.89-1.96 (5H, m) , 2.47-2.64 
(4H, m) , 2.77-2.95 (5H, m) , 3.01-3.13 (2H, m) , 3.32-3.56 (5H, 
m) , 3.73-3.79 (2H, m) , 7.25-7.40 (6H, m) , 7.55-7.60 (2H f m) . 
Anal. Calcd for Czy^sClFNsCVHCl-0 . 75H 2 0: C, 60.50; H, 6.39; N r 
7.84. Found: C, 60.70; H, 6.71; N, 8.16. 

20 Example 43 

N- [3- (4-benzyl-l-piperidinyl) propyl] -l-methyl-5-oxo-N- (4- 
trif luoromethylphenyl) -3-pyrrolidinecarboxamide hydrochloride 

By reactions and purification similar to those in Example 
31 using the compound obtained in Reference Example 23 , the 
25 title compound was obtained, yield 70%. 

X H NMR (DMSO-d 6 ) 8 1.44-1.57 (2H f m) , 1.70-1.85 (5H, m) , 2.10- 
2.21 (2H, m) , 2.39-2.54 (3H, m) , 2.64 (3H, s) , 2.70-3.05 (4H, 
m) , 3.13-3.45 (4H, m) , 3.65-3.75 (2H, m) , 7.16-7.34 (5H, m) , 
7.65-7.69 (2H f m) , 7.85-7.90 (2H, m) . 

30 Anal. Calcd for C 28 H34F3N 3 O2'HCl-0 . 5H 2 0: C, 61.47; H, 6.63; N, 
7.68. Found: C, 61.43; H, 6.73; N, 7.97. 
Example 44 

N- [3- (4-benzyl-l-piperidinyl) propyl] -N— [3,5- 
bis (trif luoromethyl) phenyl] -l-methyl-5-oxo-3- 
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pyrrol idinecarboxamide hydrochloride 

By reactions and purification similar to those in Example 
31 using the compound obtained in Reference Example 24, the 
title compound was obtained, yield 50%. 
5 X H NMR (D 2 0) 8 1.44-1.51 (2H, m) , 1.89-2.01 (5H, m) , 2.45-2.63 
(4H, m) , 2.69-2.96 (5H, m) , 3.08-3.85 (9H, m) , 7.25-7.38 (5H, 
m) , 8.06 (2H, s) , 8.26 (1H, s) . 
Example 45 

N- [3- (4-benzy 1-1 -piper idinyl) propyl] -l-methyl-5-oxo-N- (4- 
io trif luoromethoxyphenyl) -3-pyrrolidinecarboxamide hydrochloride 
By reactions and purification similar to those in Example 
31 using the compound obtained in Reference Example 25 , the 
title compound was obtained, yield 60%. 

X H NMR (D 2 0) 5 1.45-1.58 (2H, m) , 1.69-1.85 (5H, m) , 2.06-2.19 
15 (2H, m) , 2.39-2.54 (3H, m) , 2.64 (3H, s) , 2.70-3.05 (4H, m) , 
3.12-3.46 (4H, m) , 3.63-3.71 (2H, m) , 7.16-7.34 (5H, m) , 7.47- 
7 . 61 (4H, m) . 

Anal. Calcd for Cas^FaNsCVHCl- 0 . 6H 2 0: C, 59.53; H, 6.46; N, 
7.44. Found: C, 59.31; H, 6.54; N, 7.70. 
20 Example 46 

N- [3- (4-benzyl-l-piperidinyl) propyl] -1-methyl-N- ( 1-naphthyl) -5- 
oxo-3 -pyrrol idinecarboxamide hydrochloride 

By reactions and purification similar to those in Example 
31 using the compound obtained in Reference Example 26, the 
25 title compound was obtained, yield 67%. 

l H NMR (D 2 0) 5 1.43-1.56 (2H, m) , 1.86-2.10 (5H, m) , 2.58-2.80 
(6H, m) , 2.86-3.40 (8H, m) , 3.47-3.57 (4H, m) , 7.23-7.40 (5H, 
m) , 7.54-7.82 (5H, m) , 8.09-8.13 (2H, m) . 

Anal. Calcd for C 3 iH 3 7N 3 0 2 -HC1 ■ 1 . 5H 2 0: C, 68.05; H, 7.55; N, 7.68. 
30 Found: C, 67. 79; H, 7.47; N, 7.62. 
Example 47 

N- [3- (4-benzyl-l-piperidinyl) propyl] -N- (3-biphenyl) - 1 -me thy 1-5- 
oxo-3 -pyrrol idinecarboxamide hydrochloride 

By reactions and purification similar to those in Example 
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31 using the compound obtained in Reference Example 27 , the 
title compound was obtained , yield 85%. 

X H NMR (DMSO-d 6 ) 8 1.3-2.0 (7H, m) , 2.14 (1H, dd, J=9 . 5 , 
17.3Hz) , 2.4-2.6 (3H, m) , 2.6-3.5 (9H, m) , 2.63 (3H, s) , 3.6- 
5 3.85 (2H, m) , 7.1-7.8 (14H, m) . 

Anal. Calcd for C33H 3 9N 3 O2-HCl-0 . 5H 2 0: C, 71.40; H, 7.44; CI , 
6.39; N, 7.57. Found: C, 71.31; H, 7.49; CI , 6.37; N, 7.53. 
Example 48 

N- [3- (benzyloxy) phenyl] —N— [3- (4-benzyl-l-piperidinyl) propyl] -1- 
10 methyl-5-oxo-3-pyrrolidinecarboxamide hydrochloride 

By reactions and purification similar to those in Example 
31 using the compound obtained in Reference Example 28, the 
title compound was obtained, yield 82%. 

X H NMR (DMSO-d 6 ) 5 1.3-1.95 (7H r m) , 2.09 (1H, dd, J=10.0, 
15 17.2Hz) f 2.35-2.6 (3H, m) , 2.6-3.5 (9H, m) , 2.63 (3H, s) , 3.55- 
3.75 (2H, m) , 5.17 (2H, s) , 6.9-7.55 (14H, m) . 

Anal. Calcd for Cs^iNsCVHCl'0 . 5H 2 0: C, 69.78; H, 7.41; CI , 
6.06; N, 7.18. Found: C, 69.72; H, 7.42; CI, 5.94; N, 7.16. 
Example 49 

20 N- [4- (benzyloxy) phenyl] —N— [3- (4-benzyl-l-piperidinyl) propyl] -1- 
me thy 1-5-OXO-3 -pyrrol idinecarboxamide hydrochloride 

By reactions and purification similar to those in Example 
31 using the compound obtained in Reference Example 29, the 
title compound was obtained, yield 78%. 

25 X H NMR (DMSO-d 6 ) 5 1.3-1.95 (7H, m) , 2.10 (1H, dd, J=9 . 4 , 

16.8Hz), 2.35-2.6 (3H, m) , 2.6-3.5 (9H, m) , 2.63 (3H, s) , 3.5- 
3.75 (2H, m) , 5.13 (2H, s) , 7.05-7.55 (14H, m) . 
Anal. Calcd for C 3 4H4iN 3 O3'HCl-0 . 6H 2 0: C, 69.57; H, 7.42; CI, 
6.04; N, 7.16. Found: C, 69.60; H, 7.38; CI, 6.14; N, 7.18. 

30 Example 50 

N- [3- (4-benzyl-l-piperidinyl) propyl] -N-phenyl-trans-4- 
cotininecarboxamide dihydrochloride 

By reactions and purification similar to those in Example 
31 using the compound obtained in Reference Example 10 and 
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trans-4-cotininecarboxylic acid, the title compound was 
obtained, yield 93%. 

X H NMR (D 2 0) 8 1.42-1.48 (2H, m) , 1.83-1.95 (5H, m) , 2.60-2.63 
(5H, m) , 2.69-2.92 (5H, m) , 3.02-3.60 (6H, m) , 5.04 (1H, d, 
5 J=6.0Hz), 7.24-7.41 (10H, m) , 7.97 (1H, t, J=7.4Hz), 8.24 (1H, 
d, J=8.4Hz), 8.55 (1H, d, J=1.8Hz), 8.77 (1H, d, J=5.2Hz). 
Anal. Calcd for C 3 2H38N 4 02'2HC1-1 . 5H z O: C, 62.94; H, 7.10; N, 
9.18. Found: C, 62.80; H r 7.29; N, 8.88. 
Example 51 

10 1-benzyl-N- [3- (4-benzyl-l-piperidinyl ) propyl ] -5-oxo-N-phenyl-3- 
pyrrolidinecarboxamide 

. By reactions and purification similar to those in Example 
31 using the compounds obtained in Reference Example 10 and 
Reference Example 44, the title compound was obtained, yield 

is 68% (oil) . 

X H NMR (CDC1 3 ) 5 1.15-1.33 (2H f m) , 1.40-1.86 (7H, m) , 2.23- 
2.36 (3H, m) , 2.50 (2H, d, J = 6.6 Hz), 2.68-2.90 (3H, m) , 
2.92-3.12 (2H, m) , 3.53 (1H, dd, J = 7.6, 5.4 Hz) , 3.64-3.72 
(2H, m) , 4.33 (1H, d, J = 14.6 Hz) r 4.43 (1H, d, J = 14.6 Hz) , 
20 7.00-7.30 (15H, m) . 

Anal. Calcd for 033^9^02-0 . 5H 2 0: C, 76.41; H, 7.77; N, 8.10. 
Found: C, 76.37; H, 7.63; N, 8.23. 
Example 52 

N- [3- (4-benzyl-l-piperidinyl) propyl] -5-oxo-N, l-diphenyl-3- 
25 pyrrolidinecarboxamide 

By reactions and purification similar to those in Example 
31 using the compounds obtained in Reference Example 10 and 
Reference Example 43, the title compound was obtained, yield 
62% (oil) . 

30 X H NMR (CDCI3) 5 1.10-2.00 (9H, m) , 2.27-2.45 (3H, m) , 2.51 (2H, 
d, J « 6.6 Hz), 2.81-2.99 (3H, m) , 3.10-3.27 (1H, m) , 3.62 (1H, 
t, J = 9.0 Hz), 3.71-3.79 (2H, m) , 4.18 (1H, t, J = 9.0 Hz), 
7.09-7.53 (15H, m) . 

Anal. Calcd for 032^7^02*0 . 5H 2 0: C, 76.16; H, 7.59; N, 8.33. 
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Found: C, 75.91; H, 7.85; N, 8.35. 
Example 53 

N- [3- (4-benzyl-l-piperidinyl) propyl] -l-cyclohexyl-5-oxo-N- 
pheny 1-3 -pyrrol idinecarboxamide 
5 By reactions and purification similar to those in Example 

31 using the compounds obtained in Reference Example 10 and 
Reference Example 45, the title compound was obtained, yield 
57% (oil) . 

X H NMR (CDC1 3 ) 8 1.00-1.86 (19H, m) , 2.15-2.32 (3H, m) , 2.50 
10 (2H, d, J = 6.6 Hz) , 2.58-2.70 (1H, m) , 2.67-3.06 (3H, m) f 3.18 
(1H, t, J = 9.0 Hz) , 3.56-3.94 (4H, m) , 7.10-7.50 (10H, m) . 
Anal. Calcd for C32H43N3CVO . 5H 2 0: C, 75.26; H, 8.68; N, 8.23. 
Found: C, 75.19; H, 8.37; N, 8.32. 
Example 54 

25 N- [3- (4-benzyl-l-piperidinyl) propyl] -l-butyl-5-oxo-N-phenyl-3- 
pyrrol idinecarboxamide 

By reactions and purification similar to those in Example 
31 using the compounds obtained in Reference Example 10 and 
Reference Example 46 , the title compound was obtained, yield 

20 46% (oil) . 

X H NMR (CDCI3) 8 0.88 (3H, t, J = 7.2 Hz ) , 1 . 05-1 . 90 (13H, m) , 
2.22 (1H, dd, J = 16.8, 8.8 Hz), 2.28 (2H, t, J = 7.4 Hz), 2.50 
(2H, d, J - 6.6 Hz), 2.66 (1H, dd, J = 16.8, 8.8 Hz), 2.75-2.90 
(2H, m) , 2.94-3.45 (4H, m) r 3.62-3.75 (3H, m) , 7.10-7.50 (10H, 
25 m) . 

Anal. Calcd for C30H41N3CVO . 5H 2 0: C, 74.34; H, 8.73; N, 8.67. 
Found: C, 74.60; H, 8.77; N, 8.89. 
Example 55 

N— [3- (4-benzyl-l-piperidinyl) propyl] -5-oxo-l-phenethyl-N- 
30 pheny 1-3 -pyrrolidinecarboxamide 

By reactions and purification similar to those in Example 
31 using the compounds obtained in Reference Example 10 and 
Reference Example 47, the -title compound was obtained, yield 
59% (oil) . 
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X H NMR (CDCI3) 5 1.12-1.37 (2H, m) , 1.38-1.90 (7H, m) , 2.13- 

2.31 (3H, m) , 2.51 (2H, d, J = 6.6 Hz), 2.61-2.85 (5H, m) , 
2.92-3.06 (2H, m) , 3.44 (2H, t like, J = 7.4 Hz) r 3.54-3.59 (lH f 
m) , 3.69 (2H, t like, J = 7.4 Hz), 7.07-7.44 (15H, m) . 

5 Example 56 

N- [3- (4-benzyl-l-piperidinyl) propyl] -5-oxo-N-phenyl-l- (3- 
phenylpropyl) -3-pyrrolidinecarboxamide 

By reactions and purification similar to those in Example 
31 using the compounds obtained in Reference Example 10 and 
10 Reference Example 48, the title compound was obtained, yield 
84% (oil) . 

l H NMR (CDCI3) 5 1.10-1.31 (2H, m) , 1.35-1.91 (9H, m) , 2.13- 

2.32 (3H, m) , 2.49-2.71 (5H, m) , 2.80-3.03 (3H, m) , 3.13 (1H, t, 
J = 9.0 Hz), 3.22-3.43 (2H, m) , 3.59-3.74 (3H, m) , 7.10-7.48 

15 (15H, m) . 
Example 57 

N- [3- (4-benzyl-l-piperidinyl) propyl] -1- (4-methoxybenzyl) -5-oxo- 
N-pheny 1-3 -pyrrol idinecarboxamide 

By reactions and purification similar to those in Example 
20 31 using the compounds obtained in Reference Example 10 and 
Reference Example 49, the title compound was obtained, yield 
81% (oil) . 

*H NMR (CDCI3) 5 1.15-1.85 (9H, m) , 2.05-2.34 (3H, m) , 2.50 (2H, 
d, J = 6.6 Hz), 2.65-2.83 (3H, m) , 2.94-3.10 (2H, m) , 3.51 (1H, 
25 dd, J = 8.0, 5.8 Hz), 3.64-3.72 (2H, m) , 3.78 (3H, s) , 4.27 (1H, 
d, J = 14.8 Hz), 4.36 (1H, d, J = 14.8 Hz), 6.80-6.86 (2H, m) , 
7.07-7.45 (12H, m) . 
Example 58 

N- [3- (4-benzyl-l-piperidinyl) propyl] -5-oxo-N-phenyl-3- 
30 pyrrolidinecarboxamide 

To a mixed solution of the compound (65 mg, 0.12 mmol) 
obtained in Example 57 in acetonitrile/water (1.5 mL/0.5 mL) 
was added CAN (132 mg, 0.24 mmol) at 0°C and the mixture was 
stirred at room temperature for 1 h. CAN (66 mg, 0.12 mmol) 
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was added and the mixture was stirred at room temperature for 
14 h. Water (5 mL) was added to the reaction mixture and the 
mixture was extracted with ethyl acetate (10 mL*2) . The 
organic layer was washed with saturated aqueous sodium 
5 hydrogencarbonate solution (10 mL) , dried over anhydrous 
magnesium sulfate, filtrated and concentrated under reduced 
pressure. The obtained oil was purified by column 
chromatography (basic alumina activity III, 20 g, eluted with 
ethyl acetate/methanol = 9/1) to give the title compound (25 mg, 
10 50% f oil) . 

X H NMR (CDC1 3 ) 5 1.10-1.33 (2H, m) , 1.38-1.87 (7H, m) , 2.08- 
2.32 (3H, m) , 2.51 (2H, d, J = 6.6 Hz) , 2.59-2.85 (3H, m) , 

3.09- 3.28 (2H, m) , 3.55-3.75 (3H, m) , 5.42 (1H, br) , 7.10-7.49 
(10H, m) . 

15 MS m/z = 420 (MH + ) . 
Example 59 

1-benzyl-N- [3- (4-benzyl-l-piperidinyl) propyl] -N- (3 , 4- 
dichlorophenyl ) -5-oxo-3-pyrrolidinecarboxamide 

By reactions and purification similar to those in Example 
20 31 using the compounds obtained in Reference Example 18 and 
Reference Example 44 , the title compound was obtained , yield 
58% (oil) . 

X H NMR (CDCI3) 5 1.10-1.38 (2H, m) , 1.38-1.86 (7H, m) , 2.22- 
2.40 (3H, m) , 2.50 (2H, d, J = 6.6 Hz), 2.66-2.82 (3H, m) , 
25 2.90-3.15 (2H, m) , 3.45-3.70 (3H, m) , 4.34 (1H, d, J = 14.8 Hz), 
4.46 (1H, d, J = 14.8 Hz), 6.97 (1H, dd, J = 8.6, 2.6 Hz), 

7.10- 7.40 (11H, m) , 7.49 (1H, d, J = 8.6 Hz). 
Example 60 

N- [3- (4-benzyl-l-piperidinyl) propyl] -N- (3 , 4-dichlorophenyl ) -5- 
30 oxo-1 -phene thy 1-3-pyrrolidinecarboxamide 

By reactions and purification similar to those in Example 
31 using the compounds obtained in Reference Example 18 and 
Reference Example 47, the title compound was obtained, yield 
40% (oil) . 
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X H NMR (CDCI3) 8 1.10-1.35 (2H, m) , 1.37-1.87 (7H, m) , 2.17- 
2.30 (3H, m) , 2.51 (2H, d, J = 6.6 Hz), 2.61-3.04 (6H, m) , 
3.41-3.55 (4H, m) , 3.62-3.69 (2H, m) , 6.96 (1H, dd, J = 8.8, 
2.6 Hz), 7.11-7.31 (11H, m) , 7.51 (1H, d, J = 8.8 Hz). 
5 Example 61 

N- [3- (4-benzyl-l-piperidinyl) propyl] -N- (3 , 4-dichlorophenyl) -5- 
oxo-1- (3-phenylpropyl) -3-pyrrolidinecarboxamide 

By reactions and purification similar to those in Example 
31 using the compounds obtained in Reference Example 18 and 
10 Reference Example 48, the title compound was obtained, yield 
75% (oil) . 

1 H NMR (CDCI3) 5 1.10-1.37 (2H, m) , 1.38-1.85 (9H, m) , 2.15- 
2.30 (3H, m) , 2.49-2.68 (5H, m) , 2.78-2.98 (3H, m) , 3.16 (1H, t, 
J = 9.0 Hz), 3.29 (2H, t , J = 7.0 Hz), 3.58-3.71 (3H, m), 7.00 
25 (1H, dd, J = 8.4, 2.6 Hz), 7.03-7.31 (11H, m) , 7.53 (1H, d, J = 
8.4 Hz) . 
Example 62 

N-benzyl-N- [3- (4-benzyl-l-piperidinyl) propyl] -l-methyl-5-oxo-3- 
pyrrolidinecarboxamide 

20 To a solution of the compound (200 mg, 0.62 mmol) 

obtained in Reference Example 32 in acetonitrile (6 mL) were 
added l-methyl-5-oxo-3-pyrrolidinecarboxylic acid (89 mg, 0.62 
mmol) and, 1-hydroxybenzotriazole monohydrate (104 mg, 0.68 
mmol), and dicyclohexylcarbodiimide (141 mg, 0.68 mmol) was 

25 added. This mixture was stirred at 80°C for 1 h. After cooling, 
the reaction mixture was concentrated under reduced pressure, 
and ethyl acetate (20 mL) was added, and an insoluble material 
was filtered off. The mother liquor was washed with 2N aqueous 
sodium hydroxide solution (5 mL) , dried over anhydrous 

30 magnesium sulfate and concentrated under reduced pressure. The 
obtained oil was purified by column chromatography (basic 
alumina activity III, 35 g, eluted with ethyl acetate ) to give 
the title compound (125 mg, 45%, oil). 

X H NMR (CDCI3) (ca. 1:1 isomer mixture) 8 1.10-1.40 (2H, m) , 



1.41-1.88 (7H, m) , 2.19-2.78 (8H, m) , 2.80 (1.5H, s) , 2.88 
(1.5H, s) , 3.21-3.82 (5H, m) , 4.48-4.73 (2H, m) , 7.11-7.37 (10H, 
m) . 

Anal. Calcd for C28H37N3CVO . 25H 2 0: C, 74.38; H, 8.36; N, 9.29. 
5 Found: C, 74.38; H, 8.49; N, 9.09. 
Example 63 

N— [3- (4-benzyl-l-piperidinyl) propyl] -N- (4-hydroxybenzyl) -1- 
methyl-5-oxo-3-pyrrolidinecarboxamide 

By reactions and purification similar to those in Example 
10 62 using the compounds obtained in Reference Example 33, the 
title compound was obtained, yield 45% (oil) . 

X H NMR (CDCI3) 8 1.10-2.00 (11H, m) , 2.18-2.90 (9H, m) , 3.20- 

3.83 (5H, m) , 4.32 (lH f d , J = 14.4 Hz), 4.41 (1H, s) , 4.69 (lH f 
d, J = 14.4 Hz), 6.69-6.76 (2H, m) , 6.90 (1H, d, J = 8.4 Hz), 

15 7.02 (1H, d, J = 8.4 Hz), 7.11-7.32 (5H, m) . 
Example 64 

N- [3- (4-benzyl-l-piperidinyl) propyl] -1-methyl-N- (1- 
naphthylmethyl ) -5-oxo-3-pyrrolidinecarboxamide 

By reactions and purification similar to those in Example 
20 31 using the compounds obtained in Reference Example 34, the 
title compound was obtained, yield 87% (oil) . 

l H NMR (CDCI3) (ca. 0.4:0.6 isomer mixture) 8 1.10-1.38 (2H, m) , 
1.39-1.93 (7H, m) , 2.17 (0.60x2H, t like, J = 6.8 Hz), 2.32 
(0.40x2H, t like, J = 7.4 Hz), 2.49-3.00 (9H, m) , 3.10-3.83 (5H, 
25 m) , 5.00-5.23 (2H, m) , 7.11-7.60 (9H, m) , 7.80-8.00 (3H, m) . 
Example 65 

N- [3- (4-benzyl-l-piperidinyl) propyl] -1-methyl-N- (2- 
naphthylmethyl) -5-oxo-3-pyrrolidinecarboxamide 

By reactions and purification similar to those in Example 
30 62 using the compounds obtained in Reference Example 35, the 
title compound was obtained, yield 64% (oil) . 
l H NMR (CDCI3) (ca. 1:1 isomer mixture) 8 1.06-2.00 (9H, m) , 
2.17-2.34 (2H, m) , 2.41-2.56 (3H, m) , 2.60-2.89 (6H, m) , 3.20- 

3.84 (5H, m) , 4.66-4.89 (2H, m) , 7.11-7.88 (12H, m) . 



Example 66 

N— [3- (4-benzyl-l -piper idinyl) propyl] -N— (2 , 3-dihydro-ltf-indene- 
2-yl) -l-methyl-5-oxo-3-pyrrolidinecarboxamide 

By reactions and purification similar to those in Example 
5 31 using the compounds obtained in Reference Example 41, the 
title compound was obtained, yield 54% (oil) . 

*H NMR (CDC1 3 ) (ca. 1:1 isomer mixture) 5 1.00-1.90 (9H, m) , 
2.14-2.30 (2H, m) , 2.50 (2H, d, J = 6.2Hz), 2.59-2.80 (4H, m) , 
2.86 (0.5x3H, s) , 2.87 (0.5x3H, s) , 2.98-3.17 (4H, m) , 3.20- 
10 3.30 (2H, m) , 3.40-3.59 (2H, m) , 3.69-3.82 (1H, m) , 4.60-4.80 
(0.5H,.m), 5.01-5.16 (0.5H f m) , 7.10-7.27 (9H, m) . 
Example 67 

N-benzy±-N-i 3- [4- (4-chlorophenyl) -4 -hydroxy- 1- 
piperidinyl] propyl ^-l-methyl-S-oxo-S-pyrrolidinecarboxamide 
15 By reactions and purification similar to those in Example 

62 using the compounds obtained in Reference Example 36, the 
title compound was obtained, yield 54% (oil) . 

1 H NMR (CDCI3) (ca. 0.4:0.6 isomer mixture) 8 1.60-1.90 (5H, m) f 
1.90-2.20 (2H, m) , 2.30-2.53 (5H, m) , 2.60-2.80 (3H, m) , 2.82 
20 (0.6x3H, s) , 2.87 (0.4x3H, s) , 3.27-3.90 (5H, m) , 4.54-4.75 (2H, 
m) , 7.13-7.46 (9H, m) . 
Example 68 

N-i 3- [4- (4-chlorophenyl) -4-hydroxy-l-piperidinyl] propyl }-N- 
isopropyl-1 -me thy l-5-oxo-3 -pyrrolidinecarboxamide 
25 By reactions and purification similar to those in Example 

62 using the compounds obtained in Reference Example 37 , the 
title compound was obtained, yield 11% (oil) . 

X H NMR (CDCI3) (ca. 0.35:0.65 isomer mixture) 8 1.18 (0.35x6H f 
d, J = 7.0 Hz), 1.24 (0.65x6H f d f J - 7.0 Hz), 1.60-1.90 (4H, 
30 m) , 2.00-2.23 (2H, m) , 2.40-2.95 (11+0. 65H, m) , 3.24 (2H, dd, J 
= 10.0, 6.0 Hz), 3.38-3.55 (2+0. 35H, m) , 3.60-3.85 (1H, m) , 
3.90-4.10 (0.65H, m) , 4.55-4.70 (0.35H, m) , 7.28-7.50 (4H, m) . 
Example 69 

N-'i 3- [4- (4-chlorophenyl) -4-hydroxy-l-piperidinyl] propyl }-N- 



cyclohexyl-l-methyl-5-oxo-3-pyrrolidinecarboxamide 

By reactions and purification similar to those in Example 
31 using the compounds obtained in Reference Example 38, the 
title compound was obtained, yield 57% (oil) . 
5 X H NMR (CDC1 3 ) 5 1.00-2.20 (15H, m) , 2.37-3.00 (12H, m) , 3.15- 
4.40 (7H, m) , 7.29-7.48 (4H, m) . 
Example 70 

N-i 3- [4- (4-chlorophenyl) -4-hydroxy-l-piperidinyl ] propyl }-N- 
cyclopentyl-l-methyl-5-oxo-3-pyrrolidinecarboxamide 
10 By reactions and purification similar to those in Example 

31 using the compounds obtained in Reference Example 39, the 
title compound was obtained, yield 77% (oil) . 

1 H NMR (CDCI3) (ca. 0.3:0.7 isomer mixture) 5 0.80-2.00 (11H, 
m) , 2.02-2.20 (2H, m) , 2.30-2.80 (9H, m) , 2.85 (3H f s) , 3.15- 
15 3.35 (2H, m) , 3.37-3.55 (3H, m) , 3.57-3.85 (1H, m) , 3.95-4.20 
(0.7H, m) , 4.35-4.60 (0.3H, m) , 7.29-7.50 (4H, m) . 
Example 71 

N-{ 3- [4- (4-f luorobenzoyl) -1-piperidinyl] -2-hydroxypropyl 

methyl-5-oxo-AT-phenyl-3-pyrrolidinecarboxamide 
20 By reactions and purification similar to those in Example 

31 using the compounds obtained in Reference Example 42 , the 
. title compound was obtained, yield 50% (oil) . 

X H NMR (CDCI3) 8 1.76-2.50 (9H, m) , 2.61-3.26 (6H, m) , 2.78 (3H, 

s) , 3.51-4.01 (5H, m) , 7.10-7.46 (7H, m) , 7.92-8.00 (2H, m) . 
25 Mass : MH + = 482 

Example 72 

1-benzyl-AT- [3- (4-benzyl-l-piperidinyl) propyl] -N- (1- 
naphthylmethyl) -5-oxo-3-pyrrolidinecarboxamide 

By reactions and purification similar to those in Example 
30 31 using the compound obtained in Reference Example 44 , the 
title compound was obtained, yield 82% (oil) . 

X H NMR (CDCI3) (ca. 0.4:0.6 isomer mixture) 8 1.00-1.35 (2H, m) , 
1.36-1.90 (7H, m) , 2.14 (0.60x2H, t like, J = 6.6 Hz) , 2.29 
(0.40x2H, t like, J = 7.5 Hz) , 2.49 (2H, d, J = 6.6 Hz), 2.55- 
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2.97 (4H, m) , 3.09-3.70 (5H, m) , 4.30-4.67 (2H, m) , 5.02 (0.8H, 
s) , 5.09 (1.2H, s) , 7.11-7.60 (14H, m) , 7.78-7.95 (3H, m) . 
Example 73 

N- [3- (4-benzyl-l-piperidinyl) propyl] -1- (cyclohexylmethyl) -5- 
5 oxo-N-phenyl-3-pyrrolidinecarboxamide 

By reactions and purification similar to those in Example 
31 using the compounds obtained in Reference Example 10 and 
Reference Example 52 , the title compound was obtained, yield 
70% (oil) . 

10 X H NMR (CDC1 3 ) 5 0.80-1.03 (2H, m) , 1.04-1.38 (5H, m) , 1.39- 
1.90 (13H, m) r 2.16-2.32 (3H, m) , 2.51 (2H, d, J = 6.6 Hz), 
2.61-3.20 (7H, m) , 3.63-3.75 (3H, m) , 7.10-7.50 (10H, m) . 
Example 74 

N- [3- (4-benzyl-l-piperidinyl) propyl] -1- (4-f luorobenzyl) -5-oxo- 
15 N-phenyl-3-pyrrolidinecarboxamide 

By reactions and purification similar to those in Example 
31 using the compounds obtained in Reference Example 10 and 
Reference Example 51, the title compound was obtained, yield 
82% (oil) . 

20 X H NMR (CDCI3) 5 1.10-1.38 (2H, m) , 1.39-1.85 (7H, m) , 2.23- 
2.36 (3H, m) , 2.50 (2H, d, J = 6.6 Hz), 2.66-2.80 (3H, m) , 
2.96-3.10 (2H, m) , 3.45-3.72 (3H, m) , 4.35 (2H, s) , 6.94-7.50 
(14H, m) . 
Example 75 

25 N— [3- (4-benzyl-l-piperidinyl) propyl] -5-oxo-2V-phenyl-l- (4- 
pyridylmethyl) -3-pyrrolidinecarboxamide 

By reactions and purification similar to those in Example 
31 using the compounds obtained in Reference Example 10 and 
Reference Example 50, the title compound was obtained, yield 

30 63% (oil) . 

X H NMR (CDCI3) 5 1.00-1.86 (9H, m) , 2.24-2.41 (3H, m) , 2.50 (2H, 
d, J = 6.2 Hz), 2.70-2.90 (3H, m) , 3.02-3.15 (2H, m) , 3.50-3.74 
(3H, m) , 4.40 (2H, s) , 7.05-7.50 (12H, m) , 8.55 (2H, d, J = 5.8 
Hz) . 
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Reference Example 1 

l-methyl-5-oxo-N-phenyl-3-pyrrolidinecarboxamide 

To a solution of l-methyl-5-oxo-3-pyrrolidinecarboxylic 
acid (8.59 g, 60 mmol) , aniline (5.59 g, 60 ramol) and 1- 
5 hydroxybenzotriazole (8.92 g, 66 mmol) in DMF (60 ml) was added 
N-ethyl-N 1 - (3-dimethylaminopropyl) carbodiimide hydrochloride 
(17.25 g, 90 mmol) and the mixture was stirred at room 
temperature for 4 h. The reaction mixture was concentrated 
under reduced pressure and saturated aqueous sodium 
10 hydrogencarbonate solution (120 ml) was added to the residue. 
The mixture was extracted with dichloromethane (120 mlx5) . The 
organic layer was dried over anhydrous magnesium sulfate and 
concentrated under reduced pressure. The residue was subjected 
to column chromatography (silica gel 170 g, ethyl 

is acetate/methanol=l/0- >9/l) . The objective fraction was 

concentrated under reduced pressure and diethyl ether was added 
to the residue. The precipitate was collected by filtration. 
The precipitate was washed with diethyl ether and dried under 
reduced pressure to give the title compound (11.04 g, 51 mmol, 

20 84%) as white crystals, 
mp 163-165°C 

*H NMR (CDC1 3 ) 8 2.67 (1H, dd, J=9 . 9 , 17.1Hz), 2.81 (1H, dd, 
J=8.4, 17.1Hz) , 2.88 (3H, s) , 3.15-3.31 (1H, m) , 3.58 (1H, dd, 
J=9.6, 9.6Hz) , 3.77 (1H, dd, J-7 . 0 , 9.6Hz), 7.14 (1H, t, 
25 J=7.3Hz), 7.34 (2H, dd, J=7 . 3 , 8.0Hz), 7.53 (2H, d, J=8.0Hz), 
7 . 60 (1H, br s) . 

Anal. Calcd for C12H14N2O2: C, 66.04; H, 6.47; N, 12.84. Found: C, 
66.00; H, 6.44; N, 12.89. 
Reference Example 2 
30 N- (3 , 4-dichlorophenyl) -l-methyl-5-oxo-3-pyrrolidinecarboxamide 
By reactions and purification similar to those in 
Reference Example 1 using 3 , 4-dichloroaniline , the title 
compound was obtained, yield 58%. 
mp 164-166°C 
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X H NMR (CDCI3) 8 2.67 (1H, dd, J=10.0, 17.0Hz), 2.78 (1H, dd, 
J=7.8, 17.0Hz) , 2.89 (3H, s) , 3.16-3.33 (1H, m) , 3.59 (1H, dd, 
J=9.6, 9.6Hz) , 3.78 (1H, dd, J=6 . 6 , 9.6Hz), 7.38 (1H, s) , 7.39 
(1H, s) , 7.80 <1H, s) , 7.97 <1H, br s) . 
5 Anal. Calcd for CizHiaClzNzOz : C, 50.19; H, 4.21; CI, 24.69; N, 
9.76. Found: C, 50.22; H, 4.26; CI, 24.54; N, 9.94. 
Reference Example 3 

N- (3-chloropropyl) -1 -methyl- 5-oxo-N-pheny 1-3- 
pyrrolidinecarboxamide 

10 The compound (2.00g, 9.2 mmol) obtained in Reference 

Example 1 was dissolved in DMF (20 ml) and sodium hydride (60%, 
733 mg, 18 mmol) was added under ice-cooling. The mixture was 
stirred at the same temperature for 1 h. Then, l-bromo-3- 
chloropropane (1.81 ml, 18 mmol) was added and the mixture was 

15 stirred for 30 min under ice-cooling and for 1 h while allowing 
the mixture to warm to room temperature. Water (100 ml) was 
added under ice-cooling, and the mixture was extracted with 
ethyl acetate (15 mlx3) . The organic layer was dried over 
anhydrous magnesium sulfate and concentrated under reduced 

20 pressure. The residue was subjected to column chromatography 
(silica gel 60 g, ethyl acetate/methanol=l/0- »9/l ) . The 
objective fraction was concentrated under reduced pressure to 
give the title compound (2.43g, purity about 80% from 1 H NMR) 
as a colorless oil. 

25 X H NMR (CDCI3) 8 1.95-2.15 (2H, m) , 2.24 (1H, dd, J=9 . 3 , 

17.0Hz), 2.68 (1H, dd, J=8 . 5 , 17.0Hz), 2.77 (3H, s) , 2.95-3.25 
(1H, m) , 3.19 (1H, t, J=8.8Hz), 3.56 (2H, t, J=6.6Hz), 3.65 (1H, 
dd, J=7.0, 8.8Hz), 3.8-3.9 (2H, m) , 7.1-7.25 (2H, m) , 7.35-7.55 
(3H, m) . 

30 Reference Example 4 

N- (4-chlorobutyl) -l-methyl-5-oxo-N-phenyl-3- 
pyrrolidinecarboxamide 

By reactions and purification similar to those in 
Reference Example 3 using l-bromo-4-chlorobutane , the title 
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compound was obtained. 

1 H NMR (CDCI3) 5 1.58-1.89 (4H, m) , 2.23 (1H, dd, J=9 . 3 , 
16.7Hz), 2.60-2.80 (4H, m) , 2.97-3.25 (2H, m) , 3.50-3.81 (5H, 
m) , 7.11-7.20 (2H, m) , 7.36-7.53 (3H, m) . 
5 Reference Example 5 

N- (5-chloropentyl) -1 -methyl- 5 -oxo-N-pheny 1-3- 
pyrrol idinecarboxamide 

By reactions and purification similar to those in 
Reference Example 3 using l-bromo-5-chloropentane , the title 
10 compound was obtained. ^ 
l H NMR (CDCI3) 8 1.35-1.87 (6H, m) , 2.23 (1H, dd, J-9 . 3 , 
16.3Hz) r 2.60-2.80 (4H, m) , 2.95-3.24 (2H, m) , 3.52 (2H, t, 
J=6.4Hz), 3.59-3.77 (3H, m) , 7.10-7.20 (2H, m) , 7.38-7.53 (3H, 
m) . 

25 Reference Example 6-1 

2-\ t (l-methyl-5-oxo-3-pyrrolidinyl) carbonyl ] anilino Methyl 
acetate 

The compound (2.00 g, 9.2 mmol) obtained in Reference 
Example 1 was dissolved in DMF (20 ml) and sodium hydride (60% , 

20 916 mg, 23 mmol) was added under ice-cooling. The mixture was 
stirred at the same temperature for 1 h. Then bromoethyl 
acetate (3.05 ml , 28 mmol) was added and the mixture was 
stirred for 30 min under ice-cooling and at room temperature 
for 6 h. The reaction mixture was poured into 0 . 5N 

25 hydrochloric acid (100 ml) under ice-cooling and the mixture 
was extracted with ethyl acetate (50 mlx3) . The organic layer 
was dried over anhydrous magnesium sulfate and concentrated 
under reduced pressure. The residue was subjected to column 
chromatography (silica gel 7 0 g, ethyl 

30 acetate/methanol=l/0- »95/5) . The objective fraction was 

concentrated under reduced pressure to give the title compound 
(2.43 q, 8.0 mmol, 87%) , mp 72-74°C. 

X H NMR (CDCI3) 5 1.28 (3H, t, J=7.2Hz), 2.28 (1H, dd, J=9 . 4 , 
16.4Hz), 2.75 (1H, dd, J=7 . 8 , 16.4Hz), 2.78 (3H, s) , 3.1-3.35 
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(2H, m) , 3.6-3.8 (1H, m) , 4.22 (2H, q, J=7.2Hz), 4.26 (1H, d, 
J=17.1Hz), 4.45 (1H, d, J=17.1Hz), 7.3-7.55 (5H, m) . 
Reference Example 6-2 

2-i [ (l-methyl-5-oxo-3-pyrrolidinyl) carbonyl] anilino ^acetic acid 
5 The compound (1.83 g, 6.0 mmol) obtained in Reference 

Example 6-1 was dissolved in methanol (20 ml) and 8N aqueous 
sodium hydroxide solution (1.5 ml) was added. The mixture was 
stirred at room temperature for 10 h. IN Hydrochloric acid (13 
ml) was added and the mixture was concentrated under reduced 

10 pressure. Ethyl acetate was added to the residue and the 
mixture was dried over anhydrous magnesium sulfate. An 
insoluble material was filtrated and the filtrate was 
concentrated under reduced pressure to give the title compound 
(1.54 g, 5.6 mmol, 93%). 

15 X H NMR (CDC1 3 ) 8 2.35 (1H, dd, J=9 . 0 , 17.0Hz) f 2.75-2.95 (1H, 

m) , 2.80 (3H, s) , 3.1-3.35 (2H, m) , 3.65-3.8 (1H, m) , 4.31 (1H, 
d, J=17.4Hz), 4.45 (1H, d, J=17.4Hz), 7.3-7.55 (5H, m) . 
Reference Example 6-3 

N- (2-hydroxyethyl) - 1 -methyl- 5 -oxo-N-pheny 1-3- 

20 pyrrol idinecarboxamide 

The compound (829 mg, 3.0 mmol) obtained in Reference 
Example 6-2 and triethylamine (0.627 ml, 4.5 mmol) were 
dissolved in THF (15 ml) and ethyl chlorof ormate (0.43 ml , 4.5 
mmol) was added at -15°C. The mixture was stirred at from -15°C 

25 to -10°C for 30 min. Then, a solution of sodium borohydride 
(227 mg, 6.0 mmol) in water (1.5 ml) was added at -10°C, and 
the mixture was stirred at from -10°C to 0°C for 1 h. IN 
Hydrochloric acid was added at 0°C and the organic solvent was 
evaporated under reduced pressure. The residue was extracted 

30 with dichloromethane . The organic layer was dried over 

anhydrous magnesium sulfate and concentrated under reduced 
pressure. The residue was subjected to column chromatography 
(silica gel 10 g, ethyl acetate/methanol=l/0->95/5) . The 
objective fraction was concentrated under reduced pressure to 



give the title compound (662 mg, 2.5 mmol, 84%) as a colorless 
oil. 

X H NMR (CDC1 3 ) 8 2.27 (1H, dd, J=9.5, 16.9Hz), 2.71 (1H, dd, 
J=8.4, 16.9Hz), 2.78 (3H, s) , 3.0-3.25 (1H, m) , 3.22 (1H, t, 
5 J=8.9Hz), 3.66 (1H, dd, J=6 . 6 , 8.9Hz), 3.7-4.1 (4H, m) , 7.15- 
7.3 (2H, m) , 7.3-7.55 (3H, m) . 
Reference Example 6-4 

N- (2-chloroethyl) -Af-phenyl-l-methyl-5-oxo-3- 
pyrrolidinecarboxamide 

10 A mixture of the compound (659 mg, 2.5 mmol) obtained in 

Reference Example 6-3, triphenylphosphine (857 mg, 3.3 mmol) 
and carbon tetrachloride (10 ml) was stirred with reflux under 
heating for 1 h. An insoluble material was filtrated and the 
insoluble material was washed with ethyl acetate. The filtrate 

15 was concentrated under reduced pressure and the residue was 
subjected to column chromatography (silica gel 40 g, ethyl 

acetate/me thanol=l/0— >95/5) . The objective fraction was 
concentrated under reduced pressure and diethyl ether was added 
to the residue. The precipitate was collected by filtration. 
20 The precipitate was washed with diethyl ether and dried under 
reduced pressure to give the title compound (366 mg, 1.3 mmol, 
52%) . 

l H NMR (CDCI3) 5 2.25 (1H, dd, J=9 . 3 , 16.9Hz), 2.70 (1H, dd, 
J=8.2, 16.9Hz), 2.78 (3H, s) , 2.95-3.25 (1H, m) , 3.21 (1H, t, 
25 J=8.9Hz), 3.55-3.75 (3H, m) , 4.00 (1H, dt, J=13.9, 6.2Hz), 4.11 
(1H, dt, J=13.9, 6.6Hz), 7.2-7.3 (2H, m) , 7.35-7.55 (3H, m) . 
Reference Example 7 

N- (3-chloropropyl) -N- (3 , 4-dichlorophenyl ) -1 -methyl- 5 -oxo- 3- 
pyrrolidinecarboxamide 
30 By reactions and purification similar to those in 

Reference Example 3 using the compound obtained in Reference 
Example 2, the title compound was obtained, purity about 50% 
from l H NMR. 

X H NMR (CDCI3) 8 1.95-2.15 (2H, m) , 2.28 (1H, dd, J=9 . 7 , 



17.1Hz) f 2.6-2.8 (1H, m) , 2.80 (3H, s) , 2.95-3.2 (1H, m) , 3.24 
(1H, t, J=9.2Hz), 3.56 (2H, t, J=6.4Hz), 3.66 (1H, dd, J=7 . 0 , 
9.2Hz), 3.75-3.9 (2H, m) , 7.05 (1H, dd, J=2 . 4 , 8.6Hz), 7.31 (1H, 
d, J=2.4Hz), 7.57 <1H, d, J=8.6Hz). 
5 Reference Example 8-1 

N- [2- (l,3-dioxolan-2-yl) ethyl] -l-methyl-5-oxo-N-phenyl-3- 
pyrrolidinecarboxamide 

The compound (2.40 g, 11 mmol) obtained in Reference 
Example 1 was dissolved in DMF (22 ml) and sodium hydride (60%, 

10 880 mg, 22 mmol) was added under ice-cooling. The mixture was 
stirred at the same temperature for 1 h. Then, 2- (2- 
bromoethyl) -1 , 3-dioxolane (2.58 ml, 22 mmol) was added and the 
mixture was stirred at 80°C for 12 h. The reaction mixture was 
concentrated under reduced pressure and water (45 ml) was added. 

is The mixture was extracted with dichloromethane (45 ml*3) . The 
organic layer was dried over anhydrous magnesium sulfate and 
concentrated under reduced pressure. The residue was subjected 
to column chromatography (silica gel 70 g, ethyl 

acetate/methanol=l/0— >9/l) . The objective fraction was 
20 concentrated under reduced pressure and the residue was 

recrystallized from a mixed solvent of diisopropyl ether and 
ethyl acetate. The precipitate was collected by filtration, 
and the precipitate was washed with diisopropyl ether and dried 
under reduced pressure to give the title compound (2.47 g, 7.8 
25 mmol, 70%) as pale-yellow crystals, mp 108-110°C. 

X H NMR (CDC1 3 ) 8 1.91 (2H, dt , J=4 . 4 , 7.3Hz), 2.23 (1H, dd, 
J=9.1, 16.9Hz), 2.70 (1H, dd, J=8 . 0 , 16.9Hz), 2.77 (3H, s) , 
2.95-3.15 (1H, m) , 3.18 (1H, t, J=9.1Hz), 3.66 (1H, dd, J=6 . 9 , 
9.1Hz), 3.75-4.0 (6H, m) , 4.93 (1H, t, J=4.4Hz), 7.15-7.25 (2H, 
30 m) , 7.35-7.55 (3H, m) . 
Reference Example 8-2 

N- [2-f ormylethyl] -l-methyl-5-oxo-N-phenyl-3- 
pyrrolidinecarboxamide 

The compound (1.95 g, 6.1 mmol) obtained in Reference 
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Example 8-1 was dissolved in IN hydrochloric acid (10 ml) and 
the mixture was stirred at room temperature for 18 h. The 
mixture was extracted with dichloromethane (20 mlx3) and the 
organic layer was dried over anhydrous magnesium sulfate and 
5 concentrated under reduced pressure to give the title compound 
(1.66 g, 6.1 mmol, 99%) as a pale-yellow oil. 

X H NMR (CDC1 3 ) 8 2.23 (1H, dd, J=9 . 4 , 16.6Hz), 2.6-2.8 (3H, m) , 
2.77 (3H, s) , 2.95-3.15 (1H, m) , 3.18 (1H, t, J=9.1Hz), 3.61 

(1H, dd, J=6.9, 9.1Hz) , 3.98 (1H, dt, J=14.0, 6.6Hz), 4.14 (1H, 
10 dt, J=14.0, 6.9Hz), 7.1-7.25 (2H, m) , 7.35-7.55 (3H, m) , 9.77 

(1H, t, J=l . 9Hz) . 
Reference Example 9 

N- [3- (4-benzyl-l-piperidyl) propyl] -4-methylaniline 
dihydrochloride 

15 To a solution of 4-benzylpiperidine (3.51 g, 20 mmol) and 

DBU (0.030 ml, 0.2 mmol) in THF (40 ml) was added dropwise with 
stirring a solution of acrolein (90%, 1.49 ml, 20 mmol) in THF 
(5 ml) at -20°C over 5 min. The mixture was stirred for 1 h 
while raising the temperature of the mixture from -20°C to - 

20 10°C. Then, p-toluidine (2.14g, 20 mmol) and sodium 

triacetoxyborohydride (8.48 g, 40 mmol) were successively added 
at -10°C and the mixture was stirred for 23 h while raising the 
temperature of the mixture to room temperature. A saturated 
aqueous sodium hydrogencarbonate solution (160 ml) and water 

25 were added and the mixture was extracted with ethyl acetate (60 
ml*3) • The organic layer was dried over anhydrous magnesium 
sulfate and concentrated under reduced pressure. The residue 
was subjected to column chromatography (silica gel lOOg, ethyl 
acetate/methanol=l/0^9/l— »4/l) . The objective fraction was 

30 concentrated under reduced pressure to give N- [3- (4-benzyl-l- 
piperidyl) propyl] -4-methylaniline (4.07 g, 12.6 mmol, 63%) as 
an oil. 

X H NMR (CDCI3) 8 1.15-1.95 (9H, s) , 2.23 (3H, s) , 2.42 (2H, t, 
J=6.8Hz), 2.55 (2H, d, J=6.6Hz), 2.85-3.0 (2H, m) , 3.13 (2H, t, 
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J=6.4Hz), 6.51 (2H, d, J=8.4Hz), 6.98 (2H, d, J=8.4Hz), 7.1- 
7.35 (5H f m) . 

2-Propanol (20 ml) and 4N hydrogen chloride (ethyl acetate 
solution, 8 ml) were added to N- [3- (4-benzyl-l- 
5 piperidyl) propyl] -4-methylaniline (4.07 g, 12.6 mmol) and the 
precipitate was collected by filtration. The precipitate was 
washed with 2-propanol and dried under reduced pressure to give 
the title compound (4.52 g, 11 mmol, 57%) as white crystals, 
mp 182-192°C (dec) 
10 X H NMR (DMSO-d 6 ) 8 1.4-1.9 (5H, m) , 2.0-2.25 (2H, m) , 2.31 (3H, 
s) , 2.45-2.6 (2H, m) , 2.7-2.95 (2H, m) , 2.95-3.55 (6H, m) , 7.1- 
7.45 (9H, m) . 

Anal. Calcd for C 22 H 30 N 2 -2HCl-0 . 5H 2 0: C, 65.34; H, 8.22; CI , 
17.53; N , 6.93. Found: C, 65.24; H, 8.38; CI , 17.37; N, 6.98. 

15 Reference Example 10 

N- [3- (4-benzy 1-1 -piper idyl) propyl] aniline dihydrochloride 

By reactions and purification similar to those in 
Reference Example 9 using aniline, the title compound was 
obtained, yield 47%. 

20 mp 217°C (dec) 

X H NMR (D 2 0) 5 1.44-1.56 (2H, m) , 1.81-1.84 (3H, m) , 2.08-2.24 
(2H, m) , 2.62 (2H, d, J=6.6Hz), 2.85-2.96 (2H, m) , 3.12-3.20 
(2H, m) f 3.48-3.56 (4H, m) , 7.25-7.65 (10H, m) . 

Anal. Calcd for C 2 iH 28 N 2 -2HCl-0 . 5H 2 0: C, 64.61; H, 8.00; N, 7.18. 
25 Found: C, 64.71; H, 7.92; N, 7.32. 
Reference Example 11 

N- [3- (4-benzyl-l-piperidyl) propyl] -4-tert-butylaniline 
dihydrochloride 

By reactions and purification similar to those in 
30 Reference Example 9 using 4-tert-butylaniline , the title 
compound was obtained, yield 51%. 
mp 203-213°C (dec) 

X H NMR (DMSO-d 6 ) 8 1.27 (9H, s) f 1.4-1.9 (5H, m) , 2.0-2.2 (2H, 
m) , 2.45-2.6 (2H f m) , 2.75-2.95 (2H, m) , 3.0-3.7 (6H, m) , 7.1- 
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7.4 (7H, m) , 7.44 (2H, d, J=8.4Hz). 

Anal. Calcd for C 25 H 36 N 2 -2HCl-0 . 2H 2 0: C, 6.8.07; H, 8.77; CI, 
16.07; N, 6.35. Found: C, 68.10; H, 8.80; CI , 15.85; N, 6.35. 
Reference Example 12 
5 N- [3- (4-benzyl-l-piperidyl) propyl] -5-indanylamine 
dihydrochloride 

By reactions and purification similar to those in 
Reference Example 9 using 5-aminoindan , the title compound was 
obtained, yield 28%. 
10 mp 175°C (dec) 

l H NMR (D 2 0) 6 1.42-1.50 (2H, m) , 1.87-1.93 (3H, m) , 2.08-2.15 
(4H, m) , 2.61 (2H, d f J=6.6Hz), 2.82-2.94 (6H, m) , 3.10-3.18 
(2H, m) , 3.26-3.54 (4H, m) , 7.12 (1H, d, J=7.8Hz), 7.24-7.41 
(7H, m) . 

15 Anal. Calcd for C 24 H 32 N 2 ■ 2HC1 ■ 0 . 25H 2 Or C, 67.67; H, 8.25; N, 6.57. 
Found: C, 67.73; H, 7.97; N, 6.50. 
Reference Example 13 

N- [3- (4-benzyl-l-piperidyl) propyl] -4-methoxyaniline 
dihydrochloride 
20 By reactions and purification similar to those in 

Reference Example 9 using 4-methoxyaniline, the title compound 
was obtained, yield 38%. 
mp 154-159°C (dec) 

l H NMR (DMS0-d 6 ) 5 1.4-1.95 (5H, m) , 1.95-2.2 (2H, m) , 2.45- 
25 2.65 (2H, m) , 2.7-3.0 <2H, m) , 3.0-3.55 (6H, m) , 3.76 (3H, s) , 
7.02 (2H, d, J=8.8Hz), 7.1-7.45 (7H, m) . 

Anal. Calcd for C 22 H 30 N 2 O-2HCl-0 . 4H 2 0: C, 63.12; H, 7.90; CI , 
16.94; N, 6.69. Found: C, 63.12; H, 7.84; CI , 16.71; N, 6.78. 
Reference Example 14 
30 N- [3- (4-benzyl-l-piperidyl) propyl] -3 , 4-dimethoxyaniline 
dihydrochloride 

By reactions and purification similar to those in 
Reference Example 9 using 3 , 4-dimethoxyaniline , the title 
compound was obtained, yield 61%. 
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mp 149-159°C (dec) 

*H NMR (DMSO-d 6 ) 6 1.4-1.9 (5H, m) , 2.0-2.25 (2H, m) , 2.45-2.6 
(2H, m) , 2.75-3.0 (2H, m) , 3.0-3.65 (6H, m) , 3.77 (3H, s) , 3.79 
(3H, s) , 7.03 (2H, s) , 7.05-7.4 (6H, m) . 

5 Anal. Calcd for C 23 H 32 N 2 0 2 -2HC1'1 . 0H 2 O: C, 60.13; H, 7.90; CI, 
15.43; N, 6.10. Found: C, 60.13; H , 7.72; CI, 15.26; N, 6.06. 
Reference Example 15 

N- [3- (4-benzyl-l-piperidyl) propyl] -3 , 4-diethoxyaniline 
dihydrochloride 
10 By reactions and purification similar to those in 

Reference Example 9 using 3 , 4-diethoxyaniline , the title 
compound was obtained, yield 24%. 
mp 160°C (dec) 

X H NMR (D 2 0) 8 1.38-1.51 (8H, m) , 1.89-1.96 (3H, m), 2.10-2.19 
25 (2H, m) , 2.63 (2H, d, J=6.6Hz), 2.86-2.94 (2H, m) , 3.12-3.20 
(2H, m) , 3.45-3.55 (4H, m) , 4.13-4.23 (4H, m) , 7.02-7.39 (8H, 
m) . 

Anal. Calcd for C 25 H 3 6N 2 O 2 -2HCl-0 . 6H 2 0: C, 62.51; H, 8.23; N, 

5.83. Found: C, 62.30; H, 8.10; N, 5.84. 
20 Reference Example 16 

N— [3- (4-benzyl-l-piperidyl) propyl] -4-chloroaniline 

dihydrochloride 

By reactions and purification similar to those in 

Reference Example 9 using 4-chloroaniline, the title compound 
25 was obtained, yield 70%. 

mp 155-159°C (dec) 

X H NMR (DMS0-d 6 ) 5 1.4-1.9 (5H, m) , 1.9-2.1 (2H, m) , 2.45-2.6 
(2H, m) , 2.7-2.95 (2H, m) , 2.95-3.5 (6H, m) , 6.85 (2H, d, 
J=9.2Hz), 7.1-7.4 (7H, m) . 

30 Anal. Calcd for C 21 H 27 C1N 2 • 2HC1 : C, 60.66; H, 7.03; CI, 25.58; N, 
6.74. Found: C, 60.85; H, 6.81; CI, 25.33; N, 6.79. 
Reference Example 17 

N- [3- (4-benzyl-l-piperidyl) propyl] -3-chloroaniline 
dihydrochloride 
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By reactions and purification similar to those in 
Reference Example 9 using 3-chloroaniline , the title compound 
was obtained, yield 41%. 
mp 202°C (dec) 

5 X H NMR (DMSO-d 6 ) 6 1.53-2.01 (7H, m) , 2.50-2.55 (2H, m) , 2.66- 
2.92 (2H, m) , 3.08-3.20 (4H, m) , 3.38-3.44 (2H, m) , 6.61-6.69 
(3H, m) , 7.07-7.30 (6H, m) . 

Anal. Calcd for C 2 iH 2 7ClN 2 - 2HC1 ■ 0 . 1H 2 0 : C, 60.39; H, 7.04; N, 

6.71. Found: C, 60.33; H, 6.93; N, 6.84. 
10 Reference Example 18 

N- [3- (4-benzyl-l-piperidyl) propyl] -3 , 4-dichloroaniline 

dihydrochloride 

By reactions and purification similar to those in 

Reference Example 9 using 3 , 4-dichloroaniline , the title 
15 compound was obtained, yield 53%. 

mp 203°C (dec) 

X H NMR (DMSO-d 6 ) 8 1.49-1.76 (5H, m) , 1.91-1.96 (2H f m) , 2.50- 
2.55 (2H, m) , 2.79-3.17 (6H, m) , 3.38-3.44 (2H, m) , 6.68 (lH f 
dd, J=2.8, 8.8Hz), 6.75 (1H, d, J=2.6Hz), 7.17-7.30 (6H, m) . 
20 Anal. Calcd for C 21 H 26 Cl 2 N 2 -2HCl-0 . 5H 2 0: C, 54.92; H, 6.36; N, 
6.10. Found: C, 55.11; H, 6.64; N, 6.37. 
Reference Example 19 

N- [3- (4-benzyl-l-piperidyl) propyl] -3 , 4-dif luoroaniline 
dihydrochloride 
25 By reactions and purification similar to those in 

Reference Example 9 using 3 , 4-dif luoroaniline , the title 
compound was obtained, yield 53%. 
mp 177°C (dec) 

X H NMR (DMSO-d 6 ) 8 1.53-1.75 (5H, m) , 1.94-1.98 (2H, m) , 2.51- 
30 2.54 (2H, m) , 2.66-2.84 (2H, m) , 3.06-3.10 (4H, m) , 3.38-3.44 
(2H, m) , 6.51-6.55 (1H, m) , 6.67-6.77 (1H, m) , 7.11-7.34 (6H, 
m) . 

Anal. Calcd for C 2 iH 26 F 2 N 2 -2HCl : C, 60.43; H, 6.76; N, 6.71. 
Found: C, 59.93; H, 6.67; N, 6.74. 
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Reference Example 20 

N- [3- ( 4 -benzy 1-1 -piper idyl) propyl] -2 , 4-dif luoroaniline 
dihydrochloride 

By reactions and purification similar to those in 
5 Reference Example 9 using 2 , 4-dif luoroaniline , the title 
compound was obtained, yield 43%. 
mp 181°C (dec) 

X H NMR (DMS0-d 6 ) 8 1.53-1.75 (5H, m) , 1.95-2.02 (2H, m) , 2,50- 

2.54 (2H, m) , 2.66-2.84 (2H f m) , 3.05-3.18 (4H, m) , 3.37-3.43 
10 (2H, m) , 6.72-6.94 (2H, m) , 7.04-7.34 (6H, m) . 

Anal. Calcd for C 21 H 26 F 2 N 2 -2HC1- 1 . 0H 2 O: C, 57.93; H, 6.95; N, 
6.43. Found: C, 57.46; H, 7.04; N, 6.14. 
Reference Example 21 

N— [3- (4-benzyl-l-piperidyl) propyl] -2 , 6-dif luoroaniline 
15 dihydrochloride 

By reactions and purification similar to those in 
Reference Example 9 using 2 , 6-dif luoroaniline , the title 
compound was obtained, yield 15%. 
mp 168°C (dec) 

20 X H NMR (D 2 0) 8 1.41-1.50 (2H, m) , 1.83-2.08 (5H, m) , 2.61 (2H, 
d, J=6.4Hz), 2.82-2.94 (2H f m) , 3.12-3.55 (6H, m) , 7.06-7.42 
(8H, m) . 

Anal. Calcd for C 2 iH 26 F 2 N 2 -2HCl : C, 60.43; H, 6.66; N, 6.71. 

Found: C, 60.27; H, 6.66; N, 6.64. 
25 Reference Example 22 

N- [3- (4-benzyl-l-piperidyl) propyl] -3-chloro-4-f luoroaniline 

dihydrochloride 

By reactions and purification similar to those in 

Reference Example 9 using 3-chloro-4-f luoroaniline , the title 
30 compound was obtained, yield 40%. 

mp 197°C (dec) 

X H NMR (DMS0-d 6 ) 8 1.53-1.75 (5H, m) f 1.94-2.02 (2H, m) , 2.50- 

2.55 (2H, m) , 2.80-2.85 (2H f m) , 3.07-3.10 (4H, m) , 3.38-3.45 
(2H, m) , 6.67-6.73 (1H, m) , 6.84 (lH f dd, J=3 . 0 , 6.0Hz) , 7.13- 
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7.34 (6H, m) . 

Anal. Calcd for C2iH 2 6ClFN 2 -2HCl-0 . 5H 2 0: C, 56.96; H, 6.60; N f 

6.33. Found: C, 57.12; H, 6.43; N, 6.46. 

Reference Example 23 
5 N- [3- ( 4 -benzyl- 1 -piper idyl) propyl] -4- (trif luoromethyl) aniline 

dihydrochloride 

By reactions and purification similar to those in 

Reference Example 9 using 4- (trif luoromethyl) aniline , the title 

compound was obtained , yield 36%. 
10 mp 168°C (dec) 

X H NMR (DMSO-d 6 ) 5 1.56-1.75 (5H, m) , 1.95-2.06 (2H, m) , 2.50- 

2.55 (2H, m) , 2.80-2.90 (2H, m) , 3.04-3.18 (4H, m) , 3.38-3.45 

(2H, m) , 6.70 (2H, d, J=8.6Hz), 7.16-7.40 (7H, m) . 

Anal. Calcd for C 2 2H27F 3 N2-2HC1 : C, 58.80; H, 6.50; N, 6.23. 
15 Found: C, 58.64; H, 6.47; N, 6.32. 

Reference Example 24 

N- [3- (4-benzyl-l-piperidyl) propyl] -3 , 5- 
bis (trif luoromethyl) aniline dihydrochloride 

By reactions and purification similar to those in 
20 Reference Example 9 using 3 , 5-bis (trif luoromethyl) aniline , the 
title compound was obtained, yield 19%. 
mp 185°C (dec) 

1 H NMR (DMSO-d 6 ) 8 1.50-1.76 (5H, m) , 1.91-1.97 (2H, m) , 2.50- 
2.55 (2H, m) , 2.80-2.86 (2H, m) , 3.08-3.24 (4H, m) , 3.40-3.47 
25 (2H, m) , 7.05-7.34 (8H, m) . 

Anal. Calcd for C 2 3H26F 6 N 2 -2HC1-1 . 0H 2 O: C, 51.60; H, 5.65; N, 
5.23. Found: C, 51.69; H, 5.54; N, 5.43. 
Reference Example 25 

N— [3- (4-benzyl-l-piperidyl) propyl] -4- ( trif luoromethoxy) aniline 
30 dihydrochloride 

By reactions and purification similar to those in 
Reference Example 9 using 4- (trif luoromethoxy) aniline , the 
title compound was obtained , yield 35%. 
mp 175°C (dec) 
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X H NMR (DMSO-d 6 ) 5 1.54-1.75 (5H, m) , 1.98-2.06 (2H, m) , 2.50- 
2.55 (2H, m) , 2.80-2.90 (2H, m) , 3.12-3.19 (4H, m) , 3.39-3.45 
(2H, m) , 6.68 (2H, d, J=8.8Hz), 7.16-7.34 (7H, m) . 
Anal. Calcd for C 22 H 27 F 3 N 2 0-2HC1-1 . 1H 2 0: C, 54.45; H, 6.48; N, 
5 5.77. Found: C, 54.26; H, 6.17; N, 5.97. 
Reference Example 26 

N- [3- (4-benzyl-l-piperidyl) propyl] -1-naphthylamine 
dihydrochloride 

By reactions and purification similar to those in 
10 Reference Example 9 using 1-aminonaphthalene , the title 
compound was obtained, yield 4 8%. 
mp 175°C (dec) 

X H NMR (DMS0-d 6 ) 5 1.55-1.75 (5H, m) , 2.10-2.20 (2H, m) , 2.50- 
2.55 (2H, m) , 2.80-2.90 (2H, m) , 3.10-3.18 (2H, m) , 3.33-3.45 
15 (4H, m) , 6.82-6.86 (1H, m) , 7.16-7.37 (7H, m) , 7.46-7.50 (2H, 
m) , 7.81-7.86 (1H, m) , 8.21-8.26 (1H, m) . 

Anal. Calcd for C 25 H 3 oN 2 "2HCl- 1 . 0H 2 O: C, 66.81; H, 7.62; N , 6.23. 

Found: C, 66.60; H, 7.53; N r 6.25. 

Reference Example 27 
20 N- [3- (4-benzyl-l-piperidyl) propyl] -3-phenylaniline 

dihydrochloride 

By reactions and purification similar to those in 

Reference Example 9 using 3-aminobiphenyl , the title compound 

was obtained, yield 55%. 
25 mp 164-169°C (dec) 

X H NMR (DMS0-d 6 ) 6 1.4-1.9 (5H, m) , 1.9-2.2 (2H, m) , 2.45-2.6 

(2H, m) , 2.7-3.0 (2H, m) , 3.0-3.55 (6H, m) , 6.95-7.1 (lH f m) , 

7.1-7.55 (11H, m) , 7.64 (2H, d, J=7.0Hz). 

Anal. Calcd for C 27 H 32 N 2 -2HCl-0 . 9H 2 0: C, 68.46; H, 7.62; CI, 
30 14.97; N, 5.91. Found: C, 68.55; H, 7.62; CI , 14.87; N, 5.96. 
Reference Example 28 

3- (benzyloxy) -N- [3- (4-benzyl-l-piperidyl) propyl] aniline 
dihydrochloride 

By reactions and purification similar to those in 
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Reference Example 9 using 3- (benzyloxy) aniline , the title 
compound was obtained, yield 58%. 
mp 134-139°C (dec) 

X H NMR (DMSO-d 6 ) 8 1.4-1.9 (5H, m) , 1.9-2.15 (2H, m) , 2.45-2.6 
5 (2H f m) , 2.7-2.95 (2H, m) , 2.95-3.5 (6H, m) , 5.08 (2H, s) , 6.6- 
6.85 (3H, m) , 7.1-7.5 (11H, m) . 

Anal. Calcd for C 2 8H34N 2 0-2HC1 : C, 68.98; H, 7.44; CI , 14.54; N, 

5.75. Found: C, 68.90; H, 7.37; CI , 14.23; N, 5.74. 

Reference Example 29 
10 4- (benzyloxy) -N— [3- (4-benzyl-l-piperidyl) propyl] aniline 

dihydrochloride 

By reactions and purification similar to those in 

Reference Example 9 using 4- (benzyloxy) aniline , the title 

compound was obtained, yield 72%. 
15 mp 160-170°C (dec) 

X H NMR (DMSO-d 6 ) 5 1.4-1.95 (5H, m) , 2.0-2.25 (2H, m) , 2.45-2.6 

(2H, m) , 2.7-2.95 (2H, m) , 2.95-3.5 (6H, m) , 5.12 (2H, s) , 

7.05-7.5 (14H, m) . 

Anal. Calcd for C 2 8H 3 4N 2 0'2HC1 : C, 68.98; H, 7.44; CI , 14.54; N, 
20 5.75. Found: C, 68.73; H, 7.41; CI , 14.24; N, 5.64. 
Reference Example 30 

3- (4-benzyl-l-piperidinyl) propylamine 

To a solution of 4^benzylpiperidine (24.6 g, 140 mmol) in 
N ,N' -dimethyl formamide (250 mL) were added N- (3- 

25 bromopropyl) phthalimide (37.5 g, 140 mmol) and then potassium 
carbonate (38.7 g, 280 mmol) and the mixture was stirred at 
room temperature for 14 h. Water (200 mL) was added to the 
reaction mixture and the mixture was extracted with ethyl 
acetate (300 mLx2) . The organic layer was washed with water 

30 (400 mL) and saturated sodium chloride solution (400 mL) , dried 
over anhydrous magnesium sulfate , filtered (eluted with ethyl 
acetate) through silica gel (100 g) and concentrated under 
reduced pressure. The obtained crude crystals were 
recrystallized from ethyl acetate-hexane to give 2-[3-(4- 
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benzyl-l-piperidinyl) propyl] -ltf-isoindole-1 , 3 (2H) -dione (27 . 4 g, 
yield 69%). To a solution of this compound (500 mg, 1.38 mmol) 
in ethanol (5 mL) was added hydrazine monohydrate (345 mg, 6.9 
mmol) and the mixture was refluxed under heating at 90°C for 2 
5 h. After cooling, an insoluble material was filtrated and the 
mother liquor was concentrated under reduced pressure. A 2N 
aqueous sodium hydroxide solution (10 mL) was added to the 
residue and the mixture was extracted with a mixed solvent of 
ethyl acetate/tetrahydrofuran = 1/1 (20 mLx3) . The organic 
10 layer was dried over anhydrous sodium sulfate and concentrated 
under reduced pressure. The residue was crystallized from 
acetonitrile to give the title compound (329 mg, yield 95%) . 
mp 59-61°C 

1 H NMR (CDC1 3 +D 2 0) 5 1.20-1.38 (2H, m) , 1.40-1.70 (5H, m) , 1.71- 
15 1.89 (2H, m) , 2.26-2.43 (2H, m) , 2.53 (2H, d, J = 6.6 Hz), 2.72 
(2H, t, J = 7.0 Hz) , 2.90-3.00 (2H, m) , 7.10-7.30 (5H, m) . 
Reference Example 31 

1- (3-aminopropyl) -4- (4-chlorophenyl) -4-piperidinol 

By reactions and purification similar to those in 
20 Reference Example 30 using 4- (4-chlorophenyl) -4- 

hydroxypiperidine , the title compound was obtained, yield 67%. 
mp 102-104°C 

*H NMR (CDC1 3 ) 8 1.60-1.80 (5H, m) , 2.00-2.20 (2H, m) , 2.30- 
2.50 (4H, m) , 2.72 (2H, t, J = 7.0 Hz), 2.75-2.90 (2H, m) , 4.80 
25 (2H, br) , 7.20-7.50 (4H, m) . 
Reference Example 32 

N-benzyl-3- (4-benzyl-l-piperidinyl) -1-propaneamine 

To a solution of the compound (500 mg, 2.15 mmol) 
obtained in Reference Example 30 in tetrahydrof uran (3 mL) was 
30 added dropwise a solution of benzaldehyde (323 mg, 2.20 mmol) 

in tetrahydrof uran (2 mL) at 0°C and the mixture was stirred at 
room temperature for 1 h. To this solution was added dropwise 
a solution of acetic acid (168 mg, 2.80 mmol) in 

tetrahydrof uran (5 mL) at 0°C, and sodium triacetoxyborohydride 
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(593 mg, 2.80 mmol) was added. The mixture was stirred at room 
temperature for 14 h. The reaction mixture was concentrated 
under reduced pressure and a mixed solvent of ethyl 
acetate/tetrahydrofuran = 1/1 (10 mL) was added. An insoluble 
5 material was filtrated and the mother liquor was concentrated. 
The obtained oil was purified by column chromatography (basic 
alumina activity III, 50 g, eluted with ethyl acetate - ethyl 
acetate/methanol = 4/1) to give the title compound (340 mg, 49%, 
oil) . 

10 X H NMR (CDC1 3 ) 8 1.10-1.88 (10H, m) , 2.35 (2H, t, J = 7.5 Hz), 
2.52 (2H, d, J = 6.6 Hz), 2.66 (2H, t, J = 6.8 Hz), 2.88-3.00 
(2H, m) , 3.78 (2H, s) , 7.11-7.36 (10H, m) . 
Reference Example 33 

4- H [3- (4-benzyl-l-piperidinyl) propyl] amino Knethyl) phenol 
15 By reactions and purification similar to those in 

Reference Example 32 using 4-hydroxybenzaldehyde , the title 
compound was obtained, yield 59% (oil) . 

*H NMR (CDCI3) 5 1.20-2.00 (9H, m) , 2.40 (2H, t like, J = 7.0 
Hz), 2.50 (2H, d, J = 6.2 Hz), 2.68 (2H, t like, J = 7.0 Hz), 
20 2.88-3.00 (2H, m) , 3.65 (2H, s) , 3.80-4.66 (2H, br) , 6.57 (2H, 
d, J = 8.4 Hz), 7.03 (2H, d, J = 8.4 Hz), 7.10-7.31 (5H, m) . 
Reference Example 34 

3- (4-benzyl-l-piperidinyl) -N- (1-naphthylmethyl) -1-propaneamine 
By reactions and purification similar to those in 
25 Reference Example 32 using 1-naphthoaldehyde , the title 
compound was obtained, yield 57% (oil) . 

X H NMR (CDCI3) 6 1.05-1.35 (2H, m) , 1.37-1.93 (7H, m) , 2.22 (1H, 
br s) , 2.37 (2H, t, J = 7.3 Hz), 2.47 (2H, d, J = 6.8 Hz) , 2.79 
(2H, t, J = 6.8 Hz), 2.85-2.95 (2H, m) , 4.24 (2H, s) , 7.10-7.32 
30 (4H, m) , 7.39-7.57 (4H, m) , 7.76-7.90 (2H, m) , 8.09-8.13 (2H, 
m) . 

Reference Example 35 

3- (4-benzyl-l-piperidinyl) -N- (2-naphthylmethyl) -1-propaneamine 
By reactions and purification similar to those in 
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Reference Example 32 using 2 -naphtha Idehyde , the title compound 
was obtained, yield 43% (oil) . 

l H NMR (CDC1 3 ) 8 1.15-1.35 (2H , m) , 1.40-1.93 (8H, m) , 2.36 (2H, 
t, J = 7.4 Hz), 2.49 (2H, d , J = 6.6 Hz), 2.70 (2H, t, J = 7.0 
5 Hz), 2.80-3.00 (2H, m) , 3.95 (2H, s) , 7.09-7.32 (5H, m) , 7.40- 
7.51 (3H, m) , 7.76-7.84 (4H, m) . 
Reference Example 36 

1- [3- (benzylamino) propyl] -4- (4-chlorophenyl) -4-piperidinol 
By reactions and purification similar to those in 
10 Reference Example 32 using the compound obtained in Reference 

Example 31, the title compound was obtained, yield 48% (oil). 

X H NMR (CDCI3) 8 1.60-1.90 (6H, m) , 2.06 (2H, td, J = 13.4, 4.4 

Hz), 2.33-2.52 (4H, m) , 2.73 (2H, t, J = 6.8 Hz), 2.80-2.86 (2H, 

m) , 3.80 (2H, m) , 7.20-7.50 (9H, m) . 
25 Reference Example 37 

4- (4-chlorophenyl) -1- [3- (isopropylamino) propyl] -4-piperidinol 
By reactions and purification similar to those in 

Reference Example 32 using the compound obtained in Reference 

Example 31 and acetone, the title compound was obtained, yield 
20 45%. 

*H NMR (DMSO-d 6 ) 8 1.24 (6H, d, J = 6.6 Hz), 1.50-1.70 (2H, m) , 
1.70-2.00 (4H, m) , 2.40-2.60 (5H, m) , 2.70-2.90 (2H, m) , 2.95 
(2H, t, J = 7.3 Hz), 3.20-3.40 (2H, m) , 7.37 (2H, d, J = 8.7 
Hz), 7.49 (2H, d, J = 8.7 Hz). 

25 Reference Example 38 

4- (4-chlorophenyl) -1- [3- (cyclohexylamino) propyl] -4-piperidinol 

By reactions and purification similar to those in 
Reference Example 32 using the compound obtained in Reference 
Example 31 and cyclohexanone , the title compound was obtained, 

30 yield 58%. 

*H NMR (CDCI3) 8 1.10-1.40 (6H, m) , 1.50-1.96 (10H, m) , 2.08 
(2H, td, J = 11.6, 4.4 Hz), 2.38-2.60 (4H, m) , 2.77-2.92 (4H, 
m) , 2.80-3.40 (1H, br) , 7.31 (2H, d, J « 8.8 Hz), 7.44 (2H, d, 
J = 8 . 8 Hz) . 
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Reference Example 39 

4- (4-chlorophenyl) -1- [3- (cyclopentylamino) propyl] -4-piperidinol 

By reactions and purification similar to those in 
Reference Example 32 using the compound obtained in Reference 
5 Example 31 and cyclopentanone, the title compound was obtained, 
yield 57%. 

X H NMR (DMSO-d 6 ) 5 1.40-2.20 (13H, m) , 2.30-2.60 (2H, m) , 3.00- 
3.60 (8H, m) , 5.62 (1H, s) , 7.43 (2H, d, J = 9.2 Hz), 7.50 (2H, 
d, J = 9.2 Hz) , 9.06 (1H, br s) . 

io Reference Example 40 

4-benzyl-l- (3-chloropropyl) piperidine 

To a solution of 4-benzylpiperidine (100 mg, 0.57 mmol) 
in N ,N* -dimethyl formamide {2 mL) were added l-chloro-3- 
iodopropane (117 mg, 0.57 mmol) and then triethylamine (58 mg, 

15 0.57 mmol) and the mixture was stirred at room temperature for 
14 h. Water (10 mL) was added to the reaction mixture and the 
mixture was extracted with ethyl acetate (20 mLx2) . The 
organic layer was washed with water (20 mL) and dried over 
anhydrous magnesium sulfate, filtrated and concentrated under 

20 reduced pressure. The obtained oil was purified by column 

chromatography (basic alumina activity III, 50 g, eluted with 
ethyl acetate/N-hexane = 1/20) to give the title compound (86 
mg, 60%, oil) . 

X H NMR (CDC1 3 ) 8 1.15-2.05 (9H, m) , 2.43 (2H, t, J = 7.0Hz), 
25 2.53 (2H, d, J = 6.6 Hz), 2.80-3.00 (2H, m) , 3.58 (2H, t, J = 
6.6Hz), 7.12-7.33 (5H, m) . 
Reference Example 41 

N- [3- (4 -benzyl- 1 -piper idinyl) propyl] -2-indanamine 

To a solution of the compound (755 mg, 3 mmol) obtained 
30 in Reference Example 40 in acetonitrile (5 mL) were added a 
solution of 2-aminoindan (266 mg, 2 mmol) in acetonitrile (5 
mL) and triethylamine (304 mg, 3 mmol) and the mixture was 
stirred with heating at 80°C for 5 h. The solvent was 
concentrated under reduced pressure and the residue was 
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purified by column chromatography (basic alumina activity III, 
60 g, eluted with ethyl acetate) to give the title compound 
(150 mg f 22%, oil) . 

X H NMR (CDC1 3 ) 8 1.10-1.32 (2H, m) , .1.38-1.88 (8H, m) , 2.36 (2H, 
5 t, J = 7.3Hz) , 2.51 (2H, d, J = 6.8 Hz) , 2.67-3.00 (6H, m) , 
3.16 (2H, dd, J = 15.4, 7.0 Hz), 3.61 (1H, qui., J = 7.0 Hz), 
7. 12-7.32 (9H, m) . 
Reference Example 42 

[1- (3-anilino-2-hydroxypropyl) -4-piperidinyl] - (4- 
10 f luorophenyl) methanone 

(4-Fluorophenyl) (4-piperidinyl) methanone hydrochloride 
(1.05 g, 4.3 mmol) was added to a mixture of ethyl acetate (50 
mL) and IN aqueous sodium hydroxide solution (10 mL) , and the 
mixture was extracted with ethyl acetate. The organic layer 
15 was washed with water (20 mL) , dried over anhydrous magnesium 
sulfate and concentrated under reduced pressure. The residue 
was dissolved in acetonitrile (30 mL) and N— (2- 
oxiranylmethyl) aniline (700 mg, 4.7 mmol) was added. The 
mixture was refluxed under heating for 24 h. After cooling, 
20 the reaction mixture was concentrated under reduced pressure 
and the residue was purified by silica gel chromatography 
(silica gel 100 g, ethyl acetate/methanol = 9/1) to give the 
title compound (510 mg, 33%, oil) . 

X H NMR (DMS0-d 6 ) 5 1.57-1.86 (4H, m) , 2.11-2.52 (4H, m) , 2.86- 
25 3.33 (5H, m) , 3.78-3.81 (1H, m) , 4.62-4.64 (1H, m) , 5.64 (1H, 
br) , 6.47-6.60 (3H, m) , 7.02-7.09 (2H, m) , 7.29-7.37 (2H, m) , 
8.02-8.09 (2H, m) . 
Reference Example 43 

5-oxo-l-phenyl-3-pyrrolidinecarboxylic acid 
30 Aniline (18 g, 190 mmol) was added to itaconic acid (25 g, 

190 mmol) and the mixture was refluxed under heating at 150°C 
for 1 h. After cooling, the obtained crude crystals were 
recrystallized from methanol (200 mL) to give the title 
compound (35 g, 90%) . 
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mp 188-189°C (methanol) . 

X H NMR (CDCI3) 5 2.60-2.86 (2H, m) , 3.20-3.50 (1H, m) , 3.92- 
4.10 (2H, m) , 7.14 (1H, t, J = 7.6 Hz), 7.37 (2H, t, J = 7.6 
Hz) , 7.64 (2H, d, J = 7.6 Hz), 12.80 (1H, br s) . 
5 Anal. Calcd for CnHiiN0 3 : C, 64.38; H, 5.40; N, 6.83. Found: C, 
64.34; H, 5.53; N, 6.91. 
Reference Example 44 

l-benzyl-5-oxo-3-pyrrolidinecarboxylic acid 

By reactions and purification similar to those in 
10 Reference Example 43 using benzylamine, the title compound was 
obtained, yield 76%. 
mp 192-193°C (methanol) . 

X H NMR (CDCI3) 5 2.69-2.92 (2H, m) , 3.14-3.30 (1H, m) , 3.43- 

3.59 (2H, m) , 4.39 (1H, d, J = 14.6 Hz), 4.53 (1H, d, J = 14.6 
15 Hz), 7.19-7.38 (5H, m) , 10.29 (1H, br s) . 

Anal. Calcd for C12H13NO3: C, 65.74; H, 5.98; N, 6.39. Found: C, 
65.80; H f 5.84; N, 6.48. 
Reference Example 45 

1-cyclohexyl- 5 -oxo-3 -pyrrol idinecarboxy lie acid 
20 By reactions and purification similar to those in 

Reference Example 43 using cyclohexylamine , the title compound 

was obtained, yield 62%. 

mp 186-187°C (methanol-diethyl ether) . 

X H NMR (CDCI3) 5 1.00-1.77 (10H, m) , 2.34-2.57 (2H, m) , 3.08- 
25 3.23 (1H, m) , 3.30-4.00 (4H, m) . 
Reference Example 46 

l-butyl-5-oxo-3-pyrrolidinecarboxylic acid 

By reactions and purification similar to those in 
Reference Example 43 using N-butylamine , the title compound was 
30 obtained, yield 67% (oil) . 

*H NMR (CDCI3) 8 0.93 (3H, t f J = 7.0 Hz), 1.23-1.59 (4H, m) , 
2.64-2.88 (2H, m) , 3.19-3.40 (3H, m) , 3.56-3.74 (2H f m) , 7.20- 

7.60 (1H, br) . 
Reference Example 47 
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5-oxo-l-phenethyl-3-pyrrolidinecarboxylic acid 

By reactions and purification similar to those in 
Reference Example 43 using phenethylamine , the title compound 
was obtained, yield 60%. 
5 mp 185-186°C (methanol) . 

X H NMR (CDC1 3 ) 8 2.54-2.88 (4H, m) , 3.05-3.21 (1H, m) , 3.40- 
3.62 (4H, m) , 7.19-7.40 (5H, m) , 7.70-8.20 (1H, br) . 
Reference Example 48 

5-oxo-l- (3-phenylpropyl) -3-pyrrolidinecarboxylic acid 
10 By reactions and purification similar to those in 

Reference Example 43 using 3-phenylpropylamine , the title 
compound was obtained, yield 51%. 
mp 88-90°C (ethyl acetate ) . 

X H NMR (CDCI3) 8 1.78-1.93 (2H, m) , 2.57-2.80 (4H, m) , 3.09- 
15 3.69 (5H, m) , 7.15-7.32 (5H, m) , 8.34 (1H, br s) . 
Reference Example 49 

1- (4-methoxybenzyl) -5-oxo-3-pyrrolidinecarboxylic acid 
By reactions and purification similar to those in 
Reference Example 43 using 4-methoxybenzylamine , the title 
20 compound was obtained, yield 83%. 
mp 153-155°C (methanol) . 

X H NMR (CDCI3) 8 2.61-2.86 (2H, m) , 3.08-3.24 (1H, m) , 3.39- 
3.55 (2H, m) , 3.80 (3H, s) , 4.33 (1H, d, J = 14.2 Hz), 4.46 (1H, 
d, J = 14.2 Hz), 6.82-6.89 (2H, m) , 7.13-7.20 (2H, m) , 7.50- 
25 9.00 (1H, br) . 

Reference Example 50 

5-oxo-l- (4-pyridylmethyl) -3-pyrrolidinecarboxylic acid 
By reactions and purification similar to those in 
Reference Example 43 using 4- (aminomethyl) pyridine f the title 
30 compound was obtained, yield 15%. 
mp 190-191°C (water-methanol) . 

l H NMR (DMSO-d 6 ) 8 2.25-2.71 (2H, m) , 3.15-3.57 (3H, m) , 4.36 
(1H, d, J = 16.0 Hz), 4.47 (1H, d, J = 16.0 Hz), 7.23 (2H, d, J 
= 5.6 Hz), 8.53 (2H, d, J = 5.6 Hz). 
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Reference Example 51 

1- (4-f luorobenzyl) -5-oxo-3-pyrrolidinecarboxylic acid 

By reactions and purification similar to those in 
Reference Example 43 using 4-f luorobenzylamine , the title 
5 compound was obtained, yield 72%. 
mp 142-143°C (methanol) . 

X H NMR (CDC1 3 ) 8 2.64-2.88 (2H, m) , 3.11-3.27 (lH f m) , 3.41- 
3.57 (2H, m) , 4.43 (2H, s) , 6.97-7.32 (4H, m) , 9.40-10.40 (1H, 
br) . 

10 Reference Example 52 

1- (cyclohexylmethyl) -5-oxo-3-pyrrolidinecarboxylic acid 

By reactions and purification similar to those in 
Reference Example 43 using (aminomethyl) cyclohexane , the title 
compound was obtained, yield 50%. 
15 mp 96-97°C (methanol-diethyl ether) . 

X H NMR (CDCI3) 5 0.80-1.32 (5H, m) , 1.50-1.80 (6H, m) , 2.66- 
2.89 (2H, m) , 3.04-3.35 (3H, m) , 3.55-3.73 (2H, m) , 6.40-7.20 
(1H, br) . 

Experimental Example 

20 (1) Cloning of human CCR5 chemokine receptor 

Cloning of CCR5 gene was carried out by PCR (polymerase 
chain reaction) from human spleen cDNA. With using 0.5 ng of 
spleen cDNA (Toyobo, QUICK-Clone cDNA) as template, PCR was 
performed in DNA Thermal Cycler 480 (Perkin-Elmer) (reaction 

25 conditions: 30 cycles of 95°C for 1 minute, 60°C for 1 minute, 
and 75°C for 5 minutes) by adding primer set, 
5 ' -CAGGATCCGATGGATTATCAAGTGTCAAGTCCAA-3 ' (25 pmol) and 
5 ' -TCTAGATCACAAGCCCACAGATATTTCCTGCTCC-3 * (25 pmol) , 
which were designed referring to nucleotide sequence of CCR5 

30 gene reported by Samson et al. (Biochemistry, 35(11), 3362-3367 
(1996)) and by using TaKaRa EX Taq (Takara Shuzo) . The 
resultant PCR product was subjected to agarose gel 
electrophoresis to collect about 1.0 kb DNA fragment, which was 
subjected to Original TA Cloning Kit (Funakoshi) to carry out 
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cloning of CCR5 gene. 

(2) Preparation of plasmid for expression of human CCR5 

The plasmid obtained in the above was digested with 
restriction enzymes Xbal (Takara Shuzo) and BamHI (Takara 
5 Shuzo) and subjected to agarose gel electrophoresis to collect 
about l.Okb DNA fragment. The DNA fragment was mixed with 
plasmid pcDNA3 . 1 (Funakoshi) for expression in animal cells, 
said plasmid being digested with Xbal and BamHI, and they were 
ligated with DNA Ligation Kit Ver. 2 (Takara Shuzo) . The 
10 resulting plasmid was subjected to transformation of competent 
cell of E. coli JM109 (Takara Shuzo) to obtain plasmid pCKR5 . 

(3) Introduction of plasmid for expression of human CCR5 into 
CH0-K1 cell and Expression of said plasmid in CH0-K1 cell 

CHO-K1 cells were grown in 750 ml of tissue culture flask 

15 (Becton Dickinson) using Ham's F12 medium (Nihon 

Pharmaceutical) containing 10% fetal calf serum (Life Tech 
Oriental) and took off with 0.5 g/L trypsin-0.2 g/L EDTA (Life 
Tech Oriental) . . The cells were washed with PBS (Life Tech 
Oriental) , centrifuged (1000 rpm, 5 minutes) , and suspended in 

20 PBS. With using Gene Pulser (Bio-Rad Laboratories) , DNA was 
introduced into the cells under the conditions shown below. 
That is, to the cuvette of 0.4 cm gap were added 8*10 6 cells 
and 10 \xg of plasmid pCKR5 for expression of human CCR5 , and 
electroporation was carried out under 0.25 kV of voltage and 

25 960 \\F of capacitance. The cells were transferred into Ham's 
F12 medium containing 10% fetal calf serum, and cultivated for 
24 hours. The cells were again took off and centrifuged, and 
suspended in Ham's F12 medium containing 10% fetal calf serum 
and 500 fig/ml of geneticin (Life Tech Oriental) . The 

30 suspension was diluted to give 10 4 cells/ml of the suspension, 
which was inoculated on 96 well plate (Becton Dickinson) to 
give resistant cells. 

The resulting geneticin resistant cells were cultivated 
in 96 well plate (Becton Dickinson) , and cells expressing CCR5 
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were selected from the geneticin resistant cells. That is, in 
assay buffer (Ham's F12 medium containing 0.5% BSA and 20 mM 
HEPES (Wako Pure Chemical, pH 7.2)) to which was added 200 pM 

125 

of t I ] -RANTES (Amersham) as ligand, binding reaction was 
5 carried out at room temperature for 40 minutes, and the buffer 
was washed with cooled PBS. To the buffer was added 50 |j.l/well 
of 1M NaOH, and the mixture was stirred. Radioactivity was 
determined with y-counter to select CH0/CCR5 cells which 
specifically bind to the ligand. 
10 (4) Evaluation of Test Compounds based on CCR5 antagonistic 
activity 

The CHO/CCR5 were inoculated on 9 6 well microplate 
(5X10 4 cells /well) and cultivated for 24 hours. The medium 
was removed by means of suction, and to each well was added 
is assay buffer containing Test Compound (1 jjM) and then 100 pM of 

125 

[ I ] -RANTES (Amersham) as ligand. Binding assay was carried 
out at room temperature for 40 minutes, and assay buffer was 
removed by means of suction. Each well was washed twice with 
cooled PBS, and 200 jjJL of Microscint-20 (Packard Instrument, 

20 Inc.) was added to each well. Radio-activity was determined 
with Top-Count (Packard Instrument, Inc.). 

According to the method described above, inhibition rate 
of Test Compound to CCR5 binding. 

The results are shown in Table 1 . 

25 Table 1 



Example No. 


Inhibitory rate (%) at 1 . 0 jjM 


1 


57 


8 


24 


13 


40 


17 


22 


38 


82 


52 


76 


62 


67 



A CCR5 antagonist (e.g., an agent for the prophylaxis and 

treatment of HIV infectious diseases, an agent for the 

prophylaxis and treatment of AIDS etc.) containing the compound 
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(I) of the present invention as an active ingredient can be 
produced to have, for example, the following formulations. 
Formulation Example 
1. capsules 

5 (1) Compound obtained in Example 51 40 mg 



(2) Lactose 70 mg 

(3) Microcrystalline cellulose 9 mg 

(4) Magnesium stearate 1 mg 

1 capsule 120 mg 



10 (1) , (2) , (3) and 1/2 of (4) are mixed and then 

granulated. To the granules is added the remainder of (4) , and 
the whole is filled into a gelatin capsule. 



2. tablets 

(1) Compound obtained in Example 51 40 mg 

15 (2) Lactose 58 mg 

(3) Corn starch 18 mg 

(4) Microcrystalline cellulose 3.5 mg 

(5) Magnesium stearate 0.5 mg 

1 tablet 120 mg 



20 (1) , (2), (3) , 2/3 of (4) and 1/2 of (5) are mixed and 

then granulated. To the granules are added the remainders of 
(4) and (5) , followed by subjecting the mixture to compression 
molding. 

[Effect Of The Invention] 
25 The compound of the formula (I) and a salt thereof of the 

present invention have a superior CCR5 antagonistic activity. 
Therefore , they can be advantageously used for the prophylaxis 
and treatment of various HIV infectious diseases in human, such 
as AIDS. 

30 
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[Document] Abstract 

[Summary] 

[Problems] 

Provision of a compound, which shows superior CCR5 
antagonistic activity and is useful as an agent for the 
prophylaxis or treatment of HIV infection of human peripheral 
blood mononuclear cells (especially AIDS) . 
[Solving Means] A compound of the formula: 
0, 



1 

CD 



R 4 — N v /J — G — N — E — ti 

if v 

10 wherein R 1 is a hydrocarbon group, R 2 is a hydrocarbon group 
having 2 or more carbon atoms , where R 1 and R 2 may in 
combination form, together with an adjacent nitrogen atom,, a 
ring optionally having a substituent or substituents , R 3 is a 
hydrocarbon group optionally having a substituent or 

is substituents or a heterocyclic group optionally having a 
substituent or substituents, R 4 is a hydrogen atom, a 
hydrocarbon group, a heterocyclic group and the like, E is a 
divalent chain hydrocarbon group and the like, G is CO or S0 2 , 
J is a nitrogen atom, a methine group and the like, and Q and R 

20 are each a divalent chain Ci_ 3 hydrocarbon group and the like, 
and a salt thereof show a superior CCR5 antagonistic activity 
and are useful as agents for the prophylaxis or treatment of 
HIV infection of human peripheral blood mononuclear cells, 
particularly AIDS. 

25 [Selected Drawing] None 
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tga> (I9~s?i>n?^) M8~e©*^6^- t y\t%xy\x^^ 
i (ili^-fi^ 0l " 9 3W^/:4-z Mr^£-£-T Mr-T^fiVl») m 

£<l - {^w\(^(^~ l oa>m^(^^ Mr^<v ^(+£ Mr 

^n^A^ K «?\n£ Mr^x Mr^*ym#) fir*i^ii:)^^w- 
^ £ - t v n ^ir i v ^ ri Mrx/; n n ^ - t Mrx^ -£ a- ^ - t 

(&sa*£ Mr KM sMrsirip Mr KM * <Mr*ir</ 9_l o g 



RT»C77T— TT -7»r£*; 
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v%„ ] , nutfyfo* *ss. atfJfcS) . -hnn, */ 

7>?i, jtx. a>)if) xmmznx^xb^^i&Mrjiziirismm- 

, >fV^Dbf;K n-^;K >fy^;k sec-^;^ tert-T/^K 

^^>;i/^0C 1 _g7;i/*;i/g^#we>*u #{c^^;k x^;i/^#$sf 

^ tb^o Wifem.7frn*r*/mthX\%. x^X n-^D/K 

3fS/> >fV7njX*$/. n -fV:/h3fX sec- tert- 

£l^ 0 rtl^CDg^Sli, IM--Xte||£oT 13U*2fcV^3*@ 

[0 0 17] 

rN.N-^enA^A^^^sj Siis : ?-±tc2fl©esiss:w-r6* 

3f;i/g (UAtfS/j'Dyot:^ j/j'D^, i/9w<y*ji. S/^n^^r^ 
, c 7 _ 10 7^;i/=^;i/S (fl^.tf'O^K 7i^f^, ft£L<&yx. 

;wt^>f;i/gt MxJil -yi?^y-/i/;&/irfK-/l/, l-^D'J s;x;b 

, 75;i/*;i/g (flia.Ji'O^/k :7x*^;i/^0C 7 _ lo 75;i/*;i/S^) , r 



0 8-0 0 0 6 T 

ri-Nj ^ibm& mi? rg^/jzo^^^^^^j 

(^^^->f£/ir¥-/3*n^x l '" I o-^-n^ 0t " 9 o v #>n?i*) 

° v \ n ? # - * * c ir z s_T o © 

[8 t o o] 



6frQZZT-TT 
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[0 0 19] 

R A Z< m £ *l £ S&S £ £ t T V \ T J: V ^fl;*fjtg & R 3 T* ^ $ *i -5 tttftH £ 
S$:^LT^^T ; t;i:^^^im*^iR 3 T^$tlSgM»$:^LTV^Tt ) <fcV^^ 

K:fcWS2ffi©gl^^b*^i:bTttM^«> x^ ^^©c^ 

7;i/3fi/>, x-^x i/>f©c 2 _ 6 7M-i/x ^—uy^<DC 2 _ 6 T)v^— 

S2flr©£Hfc#3B3S®e#|gtt. **v«j^©fc©T*&ftti:<j:<. ^©JM*: 

xx^;Wb£ftT^T=b<fcv^;i//K3fS/;i/^ g$£*iT^T=fe> <fcv^;i/ 
A^;i/g&u< Ji^^w^-f;^ ggisftT^Tfc.fc^T ^ ;s, g& 

;i/d<>i?fi3ft©T^;i/S, x;i//}N>m**©Ti/;i/S, ;nd>7*> (M, 7^1, 

oTtiK ^^©g&SftT^T&cfc^r;^;!/^ g&£*lT^T&J:V* 
TV-M, g^^tiTVNT ; fe;<I:vxi/^Dr;i/^;i/S ; bL<{ii/^q7;i/>5rx;i/ 

: E-f;i/S=bb<«5 1 ^^;i/A^>f;i/g s g&£*iT^Tfc<k^7S g&<* 



z z e z f o s-o o o zumw iz 

moated *®m?®mmp-x?--i) mvmm&mm/zxvxmm^D K 
(i*$fiw?.?wifrix^i K mw (i<^<>/ch--<j) /i *® 

yr* ^^r^x/i ^®mv±* f±-*immt\-v?-4) ®*mm&wmw 

® \s y^m^^-^x^^Mnm^^om^^^^^^^sx q ^ £ 

o ^^^M^00%^nm^mMM^u^mm^w^'mcomz^ 
?*x^x^ik%w®nQ)wrm^*¥ < 2wz¥xz K ?\xnm®n<2tt%-i 

^ c&mmwmwm&m z <zm?mmwwMmc0mz^*%x^x r \ m 
^mmncoMrmr^x^^x'z ^xi^mmwwwm^ovttx-i • 

mmixn?m®n%u%-m<±*^?%x^x^&%mmm?wzBxr 

[0 2 0 0] 



11-12 2 5 4 9 



m (fctz-izmmmtttyxfrftym. **>z)i*>m. ^y^yxjv^y 

[0 0 2 1] 

^ffixx^^hLTiiiS -^^fc^tf^T^ K^*©#SFT*£©B»JCJB 

-;i/xxf;K 2, 4-i?-Fn7i-Mxf;K i/y; ;*^;i/xx^;k ^ 

6-^on-i-n Kn*S/'<>yM;7i/-MXf^, l - 1 Fa**/- l 
H-2-i^U K>xx^;i/&£#&tfe>*i5. JStt^tfx^^fcLTtt^Slfc 

&mm**~ frits® t<Dx.xrfr ttc£z.i£2-¥v p)in--n,jL*Tfr. 
2-K>.y*^T v /y;i/^-;i/xxx;i/*ifr% 3tie>©^^«c i - 6 r 
(«, x^-;i/^) , c i - 6 (m. *h*S/, x 

h*ym s ;\atfym* («, yyfjt. jyst^O , ci-67Wf 

R 5 T*j* $ ft £ x >$S©£/Sfti§#tt £ L T tt £ * tfx a* x;w\ ^ 
$/ F, **i £©&&*&& £##tf*>*i£. 



z z s z * o e -o o o z&BfB 

X£/irfjC^^^^ ^X^^y:^ ^Mfx^Z *qM<YiA£ s WV-'*44- S W\( y 
nva "#«yfua£ 'UM^a-XrffHMc® (I) fl^s* 

m*±&%mm*a en f w^ttw^vsw^- i j 8 ^ v 3> 

) ^Hr-iP^fjc/ ^zi^o ^Mfx^z ^^yr-a-c y-x&ms 
^mz^zmr^Mv (i) «?^> q^o en £ 

[Z Z 0 0] 

(i) ^TO^qr^o*^ *m *±>3 

% >Tq=a & «a«fift*»5iF0!)*?^*«?^«i*?wa (i) ^W- N&J 

v mY6fi# ^O^f^f (.^^^/C^^r/Cx/IH - 

'Si/CHA ^^-Sa^t^ fH v m$4B 4 

* w^wi/cfi Tww^qnf ^mm *&m& wxm 



R*QZ7T - T T Tk-dfefc 



zzszt-oe-oooz #Bffi v z 

<-£^n/: *SSMS V 8S3? *»«f W *») 

[8 3 0 0] 

/c^i/w*xm vc^'MWtfx^ *<£Zif-/'tfx xr ( c^ v /c 

^iaoeiigj BJ-&0 6 6 10*11(3/ 6.4 □ (I) 

SrV-xK a a $ c *:iM^Y:x4^x/$**>if— jMf*'** 
Mx ^Mf^x'if^/^-M^a.v/;} ^Mf-^xi^* r ^Xif^*^ * 




'0 8-0 0 0 Z&BW 9 3 

"S*4**s Mf^-xi^n/:/; Mf^-xir^x »*^i^-x# 

M-3-H-9-K N N-y ^ V-3-N-H * s H-r^>— * 

0 0 

-s-^a-io^^-^gg* (i) m&w 

(*T2i?z:<2$-2^%? (in) fift^:? (ii) YiSP^4^a^J_ 
°2V£^z & ?ri^£<2a*$^^tt£m# (i) 

[K00] 
°^v^ (II) 

^^©^-^T^^^^^^^a (II) ^i-V^-^ (#&©£) 

^^^^v^an^m©^^^^?^ (i) ^agw«mo)?s^^^mfl<? 
24.^3S$H58*i^?*$l«3i *a.visM<B?^q>*it$?ea. (ia) ~ (ii) £ 

o 



AfrC77T— TT -Arte-. 
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(ii) ic#U <t£® (in) i^b5 3i, #£l<&i&^l 

xmiti- hvvj*. imit* y * ^ h y ? a, y * a# 

mfcfc&mmmzimi&Tk®: f («a.i«*ny k, ^^n^ k) , 

. (II) lc*fU SSl^v%L10^*, 0*L/<ttl5&v>b3^*T*fe 

So 

[0 0 2 5] 

#;i/#>^£7^;Wfc^§^rictt. ^?gtt»*4» (Mill An^f>M 
T-feh-hy;i/) , (ID lSiC^l l&v^ 1. 5^S©^;i//K 

>$£:$:l&V*bl. 5%m<Dl/*s9W\*i/fr1i fr#*?J $ K (DCC) 

©mTK^m^TH/^^-^s^ii^iy^ti^o z<DRj&\*mnmm.TKfi 

z:©#&icfcv>TEv^*i£fb-&^ (ID tcfev>r, ET*j*<**i£#*v«Jta 

#©gT'M&£ T ^TtiJiV* 2 flff©^^ft*^S^ : 

— CHj-C— CH r 
R 6 

fcil^ll Synthetic Conn., 1991, 20, 3167-3180. tCfB^©#&Kl <fc o T§gj£* 



11-122549 



Utl 5] 





i (VIII) 




h + HN 



V 



(V) 



(VII) 



7*Dl/>f>ii#ft (VI) hit^m (V) oVNT^^{C^5t:^ 
ffTft-^ft (VIII) £MjS£i*33£K:j:»J#£3£#T^3„ (VI) i: 

s^bx«i) ®&mm*.\-i. r friiv terns fci*Tfrjjv±m&m<Dykm<\:m 

m. jjejHfcy**/*, TK^k^-hU^A. *3$iffc#;b$/?A 
. r;v*u^M*fc«T;i/*y±^«©r^ Km («, y**z*7$ k 

fi«T^3=¥^K («, "M-y th'J^Axh^pi/K, #y? 

A t->f>*S/Kfc£) 2) Hiigli^ll T;i/*y^:M*fett7;i/ 

#y±s&li©#&fls4gj («, *SMtth>j^, *«ft*y^A, *»fty^ 
*gftft^y^A«iif) , r^*y^M*fettr^/*y±fB^«cD^iftst ( 
«, «BH-hy*z*> jK»*y^A, *a-fe^^A3&if) , r^/*y^M*few: 
7^*y±aAM©K»*sn« («, by*/*, 

if) 3) £f|&IS£0!f;ttf, Nijxf;i/75X *?>fy^n^x^T 

N-^/i/^/i/ifty ^f;i/7^; try^>. dbu (i,8-s;t 

1fl^>*D (5.4.0) - 7-*>5 i -fe» , DBN ( 1 , 5 - i?/"?^* d 

(4.3.0) y>-5-x» &£07^>^&s^ttfcry s?;/, >f^*v-;i/ 




2 7 
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. it. mmitit® (in tit^m (no ^©K^Kifev^T^feisjsE^wfeti 

VII) tf#£>*l6o 
[0 0 2 6] 

it^m (vii) Mb-&$> (viii) i:a)MfStcfe^-5M^i:bTJi, Mx.tf?K 

^bJj-v^m^-hu^A, TteMfc***^**, ^r^7K^«^^by >>a 
^ omm. *f*b<w:i~4!3*T?&s. sissitt-2o~5or, ^^l<« 

0*C~^T*$>»;. MffrBffgttO. 5-2 4B#|gT*&£ 0 
S!«3B7ciStt««*©^*--y^^ SHbB&, &«^S?tfAv /t^tf 

r©*SJCfeV^TM^e>*l5fb-fe* (ID IZfrtiUZChem. Pharm. Bull. 47 ( 
1) 28-36 (1999). 4f ^Bg5 6- 5 3 6 5 4 fciflCffi*©#ife*fctt**l&K:fl! 

• £®£&£;m*TJ&Vt&il&ft;£4lf (HI) ttfc£;Lfc£ J.Am.Chem.Soc, 1950 

,72,1415., J.Am.Chem.Soc. ,1952,74,4549. ^ J. Org.Chem. ,1956,21, 1087. & 

Tttm+tn*)* itis® (iv) tit^m (v) tZRfcZit&ztiz&yit 

(i) &«art&3i:#Tfg*. 

[fbi 6] 




'-V 





1-1 2 2 5" -4- 9 



X (ORGANIC FUNCTIONAL GROUP PREPARATIONS) 2 JK. 7*7$ *J 9 
(ACADEMIC PRESS, INC. ) HB^tf^&tC^DT^? Z.£tf-£%Z> 0 

&®m. Ji-Tfr&mm. /\ny>m ^mm&mm* rth^by^ n 

.N-^f^MT^ K (DMF) , T-feh>, ^fMfMhX *J%** 
*/l/**$/K (DMSO) ^if^^M^xS^tt^tl^^^L/TMV^^l^^T^S 

#£Lv\, l o or, #*L<tt^Sfev%U50x;^ 

fey5MttIfo.54^HHt^§. :©asiilfiift^ft (iv) ic 

, ±IBfl:^« (ID (in) £<Dfcfclzm^it&mz%^z>z.£ifiv% 

z:0M^fr^cfev^TM^i:l/TMv^e>^ls^% (iv) ttft^ (no zmn 

[0 0 2 7] 

wi&m 3 

• it&® (I) E#5«: 

[fill 7] 

E' — CH- 

) T*3t£ft5tt-£4fc!tt, T5£T*3rr ^ (ix) -e^t$*i5ft-& 



ffilE# 2000-3042322 
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[it IS] 
0 



R 1 



R 4 — N N /J-G-H-E--C=0 + H-h' — R— n' J-G-K-E' -CH-n' 
(IX) ( V ) (I*) 



Tv^T%i:v^2i^G)^^fc*^^cfe^1■^^-^y*^0«^«^:LTM^fe 
*ir % <fc # n r;i/^;i/^ g#l2 *it t> <t v 1 * $/ # n r )i>r—)i&<D 

r©fiiStt-fb^ft- (ix) £<t£# (v) tS:jiS)aaft*« (fck *, r;vn 

)vmizjj;M t s->imtfttMbtLit&® (i~5 l < & i ~ i . 5 mm. 

c:®^^£i;^cfe^^Tl^l4^:LTffiv^6tl<5^^ (iv) ttfr&fe (m) £gC$F 

[0 0 2 8] 

it&® (I) E#5$: 
[ftl9j 

R 8 

— E C 
OH 
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T-mzftzit^m*. & (x) vrnztizitGrntiZ (v) T'mznzfo&yjt 

Ht2 0] 



0 ttq&m^immtmmmT'&z. ) 

m (II) MblHI? (III) £©H/&Cm>T^£*<Z>£#tf33£#T*££ 0 

*mtTJi$-Vi±. MTK^t^ (ii) , m&itmy. hmxx, ^bn/t 

© £LT??e>3£#-e£So £j£&g»i§#-4 O-C-l 8 0tt^6. 

z®E&iz&v\zmn<t&mtLTm\,^tiz>it'&® (x) &fb£$i (no 

[0 0 2 9] 

it^m (xi) tjfc^ife (xii) tzfcfczitz. it&® a) zm&~?z>z.£& 




o + h-n' 




ffi!E4# 200 0-3042322 



» 



Ufc2 1] 

(X|) R (xii) (0 R 

r©E^5^cfev^T^i:bTffiv^e>ns^^:^ (xii) Kite® 00 
r©^^cfev^TM^i:bTffiv^e,ns^ls^.(XI) ttfc#* (HI) fcfc* 

m (viii) fcfti»«i©^cfliDTfijsa<«ii:«»;i»i-^i:« c "e 

6 

mx-7r^hx>). &$m*.K&m (xiv) .&. i R«a*&ifcK:J:yfl;^* (i 

Ht2 2] 

Vh r' ,VV 

(XIII) (XIV) w 

[0 0 3 0] 

(i) tf&<£> h i v©^^©^i» • A 1 D 

HI«K:**v*ttPI»^ W*ttClF»Sft«fi#, **** 

3 2 fBlff.4# 2000-3042322 




& mmvmmmznv ft. 2 m&>±<D&m z mmz&z ^ \mm^ zts^x 
*mw<Dit&%i (i) £ffi&£t>-&Tm^t>frz>. m&Hivwmmm&^M 

• mmMOMtftmteMtVTlt. V^-fVy (zidovudine) , V#)*/y (dida 
nosine) , 1f;i/ # fcf > (zalcitabine) , ^^.-fVy (lanivudine) , X&y 
*Jy (stavudine) , ysifi^Jl (abacavir) „ y^yyt-^JV (adefovir) „ y 
"fy^lfJU (adefovir dipivoxil) % y*Vy'Vy =$■ K3f$//b 

(fozivudine tidoxil) & £<b&Bft$&£¥BMRIS£3!l ; *t?5h?> (nevirapi 
9 ne) , T^¥)lpy (delavirdine) , Jiyy^Uyy (efavirenz) , DtfU K 
(loviride) , JJ±;j]?l/ (immunocal) , 7t?l/3 L y° i 5X (oltipraz) ^if©^ 
&Wt&mm&BmmWm UA;*^ (immunocalK *;Wy°?X (oltipraz 
) KlZfD&oKfflmitftmZm-t&WM^ti) ;v-*-±¥}l (saquinavir) , 
U hi-¥)V (ritonavir) , >f (indinavir) „ * ;\, y j (nelf 

inavir) % y b.y° \/± M JV (amprenavir) % AV^V/ls (palinavir) , =7ls± 
(lasinavir) E<OZfU f7- tflM&l ; if ##tf e>*l<5. 
[0 0 3 1] 

^m^^»^MS!f^bTti, ^K^^> (zidovudine). ?#Ji,y ( 
didanosine) „ # fc?> (zalcitabine) . ^*^> (laaivudine) % x 

(stavudine) &£#SF*L<, #*»*««¥**IH#SI 4: L T tt, 

3 3 ^2000-304 232 2 
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*b?^fc?> (nevirapine) % -r^fcf;i/$/> (delavirdine) &£j)WtL<. 7 
UT7—emMffl£LTlZ. V-lri-^Jl (saquinavir) , V h±^JV (ritonavi 
r) , «(yPi-\?)l (indinavir) , * )V 1 4 ± tf )V (nelfinavir) teEtfftth 

*ftm<oit&® (i) ±M\st=.7u7-7-nmmn. *»*a*^»*Ba 

XCR4<Dl£im (#K AMD-3 10 04H) , H I V- 1 (DmMifLM^M-t 
0 *»W©flS-&« (I) tt. CCRfSffiffMI, fcy*>tt»V*CCR5JStfcfl5JB& 

*»W©ft-&ft (I) CCR5JS$lif:lt, M;U*A I D S^Bfr&ge&T 

>ft^^j (i) ©1 BSfc *;©&#*&> &#©«»-$>#*, «-^©*«K:J:»; 

H&<52>\ fin#^©S£/*A (#fi5 0Kg) lASfc^ft^ Dft-&% ( 
I) ] hlT$55^e>10 0 0mg, ^U<ttlSll0^e.6 0 0mgT'fc»J, 
£ £ \Zft£ I<ttl5ll0~3 0 0mgt'fe^ £ »J b < »£l 1 5 ~ 1 5 

• Omgtfc'J, 1 H^fc»J llHlXli2^e ) 3lHlCt>^T^-rSo 
[0 0 3 2] 

(I) fcjSlsWJllffiSMifctt/^^^nT-T-^IH^fc 

M;U£Si#©&£*©& 1 / 2 0 £j2&^L3fg& 
T©HfflT*^S^Sn-5o 2e>ic, 2a*fett*n«±©ISISIS:ffl*^t>*T 
fl§v^*§£-ic, &s l o©H^*^©fifi©IISU©f^m^»Srft^ti:^tctt; 
*"^-^*#$p^»s*i<&#, -jsa&ictt, #^©#»I«#©^©i8^ 

f«»fe3fitf «*MF»* ilJf^nfT- ^a^^^^g^^^ yr 
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VYzf*Jy : lOOmg 

i/y : 125~2 00mg 
*?)\,y*\Zy : 0. 7 5 mg 
5$7i/y : 1 5 Omg 

3 0~4 0 mg 
■tf3f:Mf/l/ : 6 0 Omg 
V Y1r\Zj\, : 6 0 Omg 
<i yV^-\f.)V : 8 0 0 mg 
: 7 5 Omg 

its® (i) £&&&&mmwm*it\t/''i5*&zfuTT-'em.mm£ 

(D&LA (M50Kg) U3fey, (I) &J1 0~3 0 Omg£. i? K 

^»5O~2OOmgi:»iB0^tT, B-*f*K:«£-rs. «4r©^«tt 
, j etl-rtll^^lCi8-^LT : fe;J:<, * 1 2l*ISIJKl^©©iai||S:fev%T«^bT 

<Di£A (M5 0Kg) USfe»J, JSlO~3 00mg^ -fr* 

t^8 0 0~1 2 0 Omgfc|W©»It, H-*f*tC«^-rs. <g*©lg 

[0 0 3 3] 

o 

MTlzmmaMtt&ftmt* f&m (Maniatis e>, ^ • ^ n-^ 

Cold Spring Harbor Laboratory. 1 9 8 9^0 lC|Bii£*lT V^'*jS% 



i 1-122549 



0.96. Found: C, 62.63; H, 7.80; CI, 9.19; N, 10.99. 

mmm3 

N- {3- [ 1/ V D 'N * U 7 ^ J ) ZfU bT M -1-* 3r V-N-7 x - 

2 H NMR (D 2 0) 8 1.0-2.1 (12H, m), 2.47 (1H, dd, J=9.7, 17.1Hz), 2.65 (1H 
, dd, J=6.1, 17.1Hz), 2.78 (3H+3H, s) , 3.0-3.5 (4H, m), 3.43 (1H, t, J=9 
.7Hz), 3.57 (1H, dd, J=5.4, 9.7Hz), 3.7-4.0 (2H, m), 7.3-7.45 (2H, m), 7 
.5-7.65 (3H, m). 

Anal. Calcd for C 22 B 33 N 3 0 2 -BC1-0.8B 2 0: C, 62.56; H, 8.50; Cl, 8.39; N, 9 
.95. Found: C, 62.46; H, 8.48; Cl, 8.34; N, 9.86. 
[0 0 3 5] 

1-* 9 * V-N-7I n;b-N- [3- (1 ,2 ,3 ,4-t" h5t:Ka -2->f y^SVJU) 

7u tr;i/]-3-tf n y i?y K 

h NMR (D 2 0) 6 2.0-2.2 (2H, m), 2.44 (1H, dd, J=9.8, 16.8Hz), 2.55-2.75 
(1H, m), 2.77 (3H, s) , 3.1-3.7 (9B, m) , 3.75-4.0 (2H, m), 4.45 (2H, s) , 
7.15-7.45 (6H, m) , 7.45-7.7 (3H, ■). 

Anal. Calcd for C^H^Og-HCM.lBgO: C, 64.37; H, 7.25; Cl, 7.92; N, 9 
.38. Found: C, 64.35; H, 7.08; Cl, 7.49; N, 9.33. 

1-^ f i-W- [3-(l,2,4,5-f h 5 1 KD-3H-3-/<> !/T1f 

b?>-3— f ;i/)^n k!>]-3-t?n y pyjtjjitfz-vs. K 7tMS 

h NMR (D 2 0) 8 1.9-2.15 (2H, ■), 2.45 (IB, dd, J=9.5, 17.9Bz), 2.65 (IB 



-trn u pyjjfrtfirVi F %gft% 

##$a3T*#e>ftfefls£«HK400«g, NMR<fc»J80%), 4-'OS?^/bT'< US? 

>(0. 239ml, 1.4mmolK 3 tffb* U ?<k(225mg, 1.4mmol) v ^^U^A(282mg 
, 2.0mmolK Ti2 h- h U ;i/(20ml)©^^$:100 , CT24^raM#bfco MjSM 
U^^fJC* (15ml) £#[l;iSi^X^M30ml X3) T'ttm b £$Mg 

-(S/U^^HOg, @f^x^;W*#^-;i/=l/0-*9/l)lC#l,fc. 

ffi$fc£bT3cSfl;-&*K282mg f 0.6mmol, JR^544J) r 

*H NMR (D 2 0) 8 1.35-1.65 (2H, m) , 1.75-2.1 (5H, m) , 2.45 (IB, dd, J=8.7 
, 17.7Hz), 2.55-2.75 (1H, m) , 2.63 (2H, d, J=6.8Hz), 2.77 (3H, s) , 2.8-3 
.0 (2H, m), 3.0-3.7 (7H, m) , 3.75-3.9 (2H, m) , 7.2-7.45 (7H, m) , 7.45-7. 
65 (3H, m). 

Anal. Calcd for C^Bg^Og-BCl -0.5H 2 0: C, 67.69; H, 7.78; CI, 7.40; N, 8 
.77. Found: C, 67.58; H, 7.75; Cl, 7.17; N, 8.59. 
[0 0 3 4] 

Hf^^y+7x_;H- [3-(i-tf^y ^-;i/)7°Q n°;v]-3-bf n u vy 

. JR^48%„ 

h NMR (D 2 0) 5 1.3-2.1 (8H, m), 2.46 (IB, dd, J=9.0, 17.2Hz), 2.66 (1H, 
dd, J=6.0, 17.2Hz), 2.75-3.2 (4H, m) , 2.78 (3H, s) , 3.2-3.65 (3B, m), 3 
.42 (IB, t, J=10.0Bz), 3.57 (1H, dd, J=5.5, lO.OBz), 3.75-3.95 (2B, ■), 
7.3-7.4 (2H, m), 7.5-7.7 (3H, m) . 

Anal. Calcd for C 20 H 2g N 3 0 2 -BCl-0.2H 2 0: C, 62.63; H, 7.99; Cl, 9.24; N, 1 

3 6 ffiSE# 2 0 0 0-3 0 
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, dd, J=5.7, 17.9Hz), 2.76 (3H, s), 2.95-3.4 (9H, m) , 3.41 (1H, t, J=9.8 
Hz), 3.56 (1H, dd, J=5.3, 9.8Hz), 3.6-3.95 (4H, m) , 6.62 (2H, s) , 7.28 ( 
4H, s), 7.3-7.4 (2H, m), 7.45-7.65 (3H, m). 

Anal. Calcd for C^HgjN^-C^O^O^HgO: C, 66.32; H, 6.79; N, 8.00. Fo 
und: C, 66.23; H, 6.71; N, 7.95. 
[0 0 3 6] 

JHM6 

1-* "5- ;i/-5-^" ^PV-N-71- ;i/-N- [3-(4-7 x - ;b-l-tf ^ U V-)V)7U \ZM -3 

-tfn V i/y^Astf*?*. K 77;Hg 

h NMR (D 2 0) 5 1.7-2.3 (6H, m), 2.45 (1H, dd, J=9.0, 17.3Hz), 2.65 (1H, 
dd, J=5.7, 17.3Hz), 2.77 (3H, s) , 2.8-4.0 (12H, m), 6.67 (2H, s) , 7.25- 
7.65 (10H, ■). 

Anal. Calcd for CggHggNgOg-^H^ -0.8^0: C, 65.51; H, 7.07; N, 7.64. Fo 
und: C, 65.53; H, 6.97; N, 7.65. 

N- [3-(4-7iZ h 7 5 K-4-7 x^;i/-l-tf^ U V—M ~fU if A/] -1-* 3-)l-5-**c 

h NMR (D 2 0) 8 1.85-2.8 (8H, ■) , 2.07 (3H, s) , 2.77 (3H, s) , 3.1-3.7 (9 
H, in), 3.7-4.0 (2H, m), 7.25-7.7 (10H, m). 

Anal. Calcd for CggHggl^Og-HCl -1.4H 2 0: C, 62.48; H, 7.45; CI, 6.59; N, 1 
0.41. Found: C, 62.56; H, 7.23; CI, 7.02; N, 10.11. 

n- [3-(-f y?y-i-x tf a -4' -tr^ >; *?y-Y -4 ;u) 7°n \dM -i-** 
y-N-7xn;i/-3-trn u pyjjfrtf*v$ F 7^;i/$& 
^>^>-l-^^D-4'-lf^uy>S:MvxT^0!Ili:^©^f5^!|t^S5: 




m*¥-l 1-1 2 2 5*9 



h NMR (D 2 0) 5 1.45-1.65 (2B, m), 1.95-2.2 (2H, m), 2.3-2.55 (3H, o), 2 
.67 (1H, dd, J=6.2, 17.2Hz), 2.77 (3H, s) , 3.2-3.45 (5H, m), 3.42 (1H, t 
, J=9.8Bz), 3.59 (1H, dd, J=5.4, 9.8Hz), 3.65-3.8 (2H, m), 3.8-3.95 (2H, 
m), 6.63 (2H, s), 6.97 (IB, d, J=5.8Hz), 7.02 (1H, d, J=5.8Hz), 7.25-7. 
7 (9H, n). 

Anal. Calcd for C 28 B 33 N 3 0 2 -C 4 B 4 0 4 -1.0B 2 0: C, 66.53; B, 6.80; N, 7.27. Fo 
und: C, 66.60; H, 6.62; N, 7.30. 
0 [0 0 3 7] 

N-(3-{4-[n KD^>(^7i-;i/)^f;i/]-i-^'J P-M y°u tf;i/)-i-*^;i, 

4- [n k n * i/ ( v y x -ji) * r m tf k u *jy z m ^ xmmm 1 1 mmofcfc 

h NMR (CDCI3) 5 1.35-2.55 (12H, n), 2.6-2.8 (1H, n) , 2.76 (3H, s) , 2.8 
-3.15 (3B, ■), 3.17 (IB, t, J=9.1Hz), 3.55-3.8 (3B, ■)', 7.05-7.55 (15B, 
«). 

Anal. Calcd for C 33 B 3g N 3 0 3 '0.6B 2 0: C, 73.88; B, 7.55; N, 7.83. Found: C, 
# 73.81; B, 7.58; N, 7.83. 

mwwio 

N- [3-(4-K y Vfr-l-lfK? ^~)V)zfU \f. M -1-* f;i/-5-t^fV-N-7x^;i/-3 

i-*yi?»\s<7pyzm^Tmmmi£mm<DKmtmmmm*ft^mmit 

JK*51%„ 

h NMR (D 2 0) 8 1.9-2.1 (2H, ■) , 2.44 (IB, dd, J=9.2, 17.1Hz), 2.64 (IB, 
dd, J=6.5, 17.1Bz), 2.76 (3B, s) , 3.15-3.7 (13B, n), 3.7-4.0 (2B, n), 4 
.38 (2B, s), 7.3-7.4 (2B, n) , 7.45-7.65 (8B, n). 

Anal. Calcd for C^H^N^^BCl -1.2B 2 0: C, 59.02; B, 7.31; CI, 13.40; N, 
10.59. Found: C, 59.00; B, 7.34; Cl, 13.36; N, 10.49. 

3 9 ffilE# 2000-3042322 
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mmmn 

i-^^;i/-5-^^y-N-7x-;i/-N-[3-(i-hf/<^^ii;i/)^ , Dtr;i/]-3-trny vy 

N- [3-(4-/<> i/';i/-i-tr V-fr) zfu \f. M -1-* V-H-7 acX )V 
-Z-\ZUVi?y F(463mg, l.lmmol) £ * # ^ -MlOml) &C*§$ U 

*fifcft>*5 2?tf A-£3S(20|, ■93mg)&flD*TM , ei6«IW, **#BB^TSi*PL 

ft#*(364w, l.lmmol, JR^99X) LT#fc b 
0 r B NMR (CDC1 3 ) 8 1.6-1.85 (2H, m), 2.15-2.6 (9H, m) , 2.6-2.9 (3H, m) , 2 
.77 (3H, s), 2.95-3.2 (1H, m) , 3.19 (1H, t, J=8.9Hz), 3.64 (1H, dd, J=6. 
8, 8.9Hz), 3.65-3.8 (2H, m) , 7.1-7.2 (2H, m), 7.3-7.55 (3H, m). 
[0 0 3 8] 

mmmiz 

N- [3-(4-/0 V*>f Jl-l-^K^iz-JDzfU -1-* ^;i/-5-^^r V-N-^ - ;i/ 

HJ6«|llT*#e>nfcft^(192mg, 0.561D.DO1), M X^l/T ^ >(0. 101ml , 0 
.72mBol)£THF(5ml)tC?£fl¥U *?&Tt«^> W ;i/ (0.078b 1 , 0.67mmol) £ 
MTMIt'lll^lfflfc. ^?RS:^JBE^ISLIS^SW*(15ml)S:iD^» 

• ^x^;i/T*(30mix3)-ettaibfeo mmmzMykti&m^>?*i/vi±T*mM&. m 

^y-;i/=l/0-»9/l-*4/l)tC#Lfe o BB&H&&«ff*l8UN-[3-(4-'<>V'>f/I/- 
l-VK^P-JD-fu tf -l-* ^;i/-5->j-3r y-N-? ^ — ;i/-3-tr o y ^>^;i/3jf 

dp-U-^ F(221mg, 0.49mmol)£#£ o #£>ft£flS-&$j£ ^ # 7 -;WC?§^ U 7 

>r;i/&(57mg, 0.49mmoi)$:Jn^T^BEt§S«^ ^x^;i/x-^;i,fc;&n;iTtfcm^ 

mg, 0.40nbl, JR^72%) SKMfe^lt-feT^^^ 7* £ LT#fc. 
*H NMR (D 2 0) 8 1.9-2.15 (2H, m), 2.44 (IB, dd, J=9.0, 17.6Hz), 2.65 (1H 
, dd, J=6.0, 17.6Hz), 2.76 (3H, s) , 3.1-4.0 (15H, m) , 6.63 (2H, s) , 7.3- 
7.4 (2H, m), 7.4-7.65 (8H, m). 
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Anal. Calcd for C 26 B 32 N 4 0 3 -C 4 B 4 0 4 -0.9B 2 0: C, 62.03; H, 6.56; N, 9.65. Fo 
und: C, 61.97; H, 6.36; N, 9.35. 

N-{3-[4-(4-7^*n'<>!/>f ^/)-l-bT^U V=-M V°U fc 0 ;i/}-l-*^;i/-5-;f3f 

h NMR (CDCI3) 6 1.56-1.90 (6B, ■), .1.97-2.44 (5B, m), 2.60-2.80 (4B, n 

0 ), 2.85-3.26 (5B, m) , 3.58-3.80 (3B, in), 7.06-7.20 (4B, a), 7.34-7.53 (3 
H, m), 7.95 (2H, dd, J=5.1, 8.8B2). 
[00 3 9] 

mmmu 

n- {3- [4-(4-? no7i -;i/)-4-n Ro * Sz-i-tr* y tf;i/} -1-* * 

;i/-5-^-^ y-N-y i-;i/-3-trn U */ > % frtfiev F 

h NMR (CDC1 3 ) 8 1.44-1.95 (7B, b), 2.03-2.91 (10B, m), 2.97-3.25 (3B, 
m), 3.60-3.84 (3B, b), 7.13-7.54 (9B, m) . 

N- {3- [4-(4-7MD7i-;i/)-l-^7 ^-71/] y n \ZM -1-* ^;i/-5-^dr y- 

N-y x— ;i/-3-tfa y ^y#/i/3tf3fif^ K 

*B NMR (CDCI3) 8 1.56-1.87 (2B, m) , 2.16-2.84 (11B, b) , 2.93-3.26 (6B, 
m), 3.56-3.84 (3B, n) , 6.69-7.21 (6B, m) , 7.29-7.52 (3B, n). 
&1M16 

N-{3-[4-(s;yx-^^^;i/)-i-bf/<^s?-^/] yn tf;i/}-i-*^;i/-5-;*3f y-N- 
y x^;i/-3-trn y K 
i-(e?yx->«/^^>n/)^5^>^Mv^Tll^i^ll^©^^^ra$: 

4 1 miE#2 0 0 0- 3 0 4 2 3 2 2 
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2 H NMR (CDClg) 6 1.60-1.86 (2H, m) , 2.12-2.50 (11H, m) , 2.58-2.80 (4H, 
m), 2.94-3.21 (2H, b), 3.55-3.77 (3H, m), 4.19 (1H, s) , 7.07-7.30 (8H, m 
), 7.33-7.50 (7H, m). 

mmmn 

n- {4- [4-(4-y;i/;frn ^>y-f ;i/)-i-if ^ y V- M -J+M -i-*^;i/-5->r3ry- 
n-7i ~;t/-3-t^ □ u ^ > # ;i/#3r^ ^ K 

##M4T*# e> tit 1 4- (A-y uxwov'jjdw)? >m.mm. z m 

J H NMR (CDClg) 8 1.39-1.64 (4H, n) , 1.71-2.43 (9H, b), 2.60-2.80 (4H, n 

), 2.86-3.27 (5H, m) , 3.59-3.68 (3H, m) , 7.06-7.20 (4H, m) , 7.35-7.53 (3 
H, m), 7.97 (2H, dd, J=5.5, 8.9Hz). 
[0 0 4 0] 

mmmis 

N- {4- [4-(4-# D □ 7i-A)-4-k Kn3f Sz-l-tf'* V is-M ~f*M -l-Hf-Ar- 

##M4T'# £ £4-(4-* DD7i ^;i/)-4- H K D * 5/ tT^ U ^ > £ 

# X H NMR (CDClg) 6 1.42-1.93 (7B, b) , 1.97-2.52 (7H, b) , 2.56-2.89 (6H, m 

), 2.95-3.25 (2H, m), 3.55-3.81 (3H, m) , 7.07-7.20 (2H, m) , 7.23-7.56 (7 
H, m). 

n- {4- [4-(4-7MD7xUb)-i-tf^7 y^;t/} y-N- 

##M4T*^e>n7cfb^i:l-(4-7;i/^D7x^;i/)hf^^^>S:MVNT, ^1 

mmi £ t. mmmm ^&m<t&y* 

J H NMR (CDClg) 8 1.46-1.64 (4H, n) , 2.23 (1H, dd, J=9.2, 16.9Hz), 2.33- 
2.46 (2H, b), 2.53-2.80 (8H, a), 3.00-3.24 (6H, ■) , 3.60-3.80 (3H, ■) , 6 
.81-7.02 (4H, ■), 7.11-7.20 (2H, b), 7.35-7.53 (3H, b). 
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N- {4- [4-(S?7i-^^ ^-)V)-l-\f^.^i/-M Zf^-M -1-* ^;i/-5-#3f V-N-7 

x-;i/-3-bfn U ^>:fc;nK3f1^ K 

mi £ mnofcfctmm&mzn^mmit&mzmfc. 

h NMR (CDC1 3 ) 8 1.35-1.62 (4H, m), 2.08-2.53 (11H, m) , 2.58-2.80 (4H, 
m), 2.93-3.22 (2B, m) , 3.54-3.77 (3H, m), 4.20 (1H, s) , 7.06-7.51 (15H, 
»). 

£ [0 0 4 1] 

HK&0921 

n- {5- [4-(4-?ju* w<y\r>( ;i/)-i-tf^ y * -1-* ^;i/-5-* 
y-N-7x-;i/-3-if p u Vy%)vtf*rV$ K 
#%M5T-# e> ti fcft-£% 4- (4-7 n □ /< > !/>f ^ * y S> £ M 

h NMR (CDClg) 8 1.22-1.63 (6H, m) , 1.68-1.92 (4H, m) , 1.97-2.40 (5H, m 
), 2.60-2.80 (4H, n) , 2.91-3.28 (5H, m) , 3.58-3.76 (3H, n) , 7.06-7.21 (4 
H, m), 7.35-7.53 (3H, m) , 7.96 (2H, dd, J=5.5, 8.8Hz). 

mmm22 

• N-{2-[4-(4-7;i/^-n^>y^;v)-i-tr^y y-M^M-i-n-fr-s-** v- 
##M6-4T*# £ ti ft-£^ i: 4- (4- v n ;* n Ky -J a ;i>) tr * y > z 

h NMR (D 2 0) 8 1.75-2.3 (4H, m), 2.43 (1H, dd, J=9.4, 17.6Hz), 2.55-2.7 
5 (IB, n), 2.76 (3H, s) , 3.05-4.0 (10H, ■) , 4.05-4.3 (2H, m) , 6.66 (2H, 
s), 7.29 (2H, t, J=8.8Hz), 7.3-7.45 (2H, m) , 7.45-7.65 (3H, m), 8.06 (2H 
, dd, J=5.5, 8.7Hz). 

Anal. Calcd for Cgg^FN^-C^^ -1.5^0: C, 60.60; H, 6.27; N, 7.07. F 
ound: C, 60.68; H, 6.13; N, 7.15. 
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[0 04 2] 

N- [3-(4-K y ^lz-l-fcT^ V V-fr)zfU -N-(3,4-^£ D □ 7xlJl/)-l-^ 

J H NMR (D 2 0) 6 1.35-1.65 (2H, m), 1.75-2.1 (5H, m), 2.47 (1H, dd, J=9.4 
, 18.0Hz), 2.55-2.75 (1H, m), 2.65 (2fl, d, J=7.2Hz), 2.75-3.2 (4H, n) , 2 
.79 (3H, s), 3.2-3.7 (5H, a), 3.7-3.9 (2H, o), 7.25-7.45 (6H, m) , 7.63 ( 
1H, d, J=2.2Hz), 7.72 (1H, d, J=8.4Hz). 

Anal. Calcd for C 27 H 33 C1 2 N 3 0 2 -HC1-0.7H 2 0: C, 58.80; H, 6.47; CI, 19.28; 
N, 7.62. Found: C, 58.77; H, 6.41; CI, 18.91; N, 7.56. 

N- (3 , 4- V 9 U D 7 x x -N- {3- [4- (4- 7 u Ky ^ >f Jl) -1- hf K y *? - ;b] 
ynif;i/}-i-*^;i/-5-;*3f y-3-hfn y $?>;*j/i/3K3fi?-$ K &£& 

J H NMR (D 2 0) 8 1.7-2.3 (6H, m), 2.4-2.75 (2H, ■), 2.79 (3H, s) , 3.0-4.0 
(12H, m), 7.2-7.4 (3H, ■) , 7.6-7.8 (2H, m) , 8.0-8.15 (2H, m) . 

Anal. Calcd for C 27 H 30 C1 2 FN 3 0 3 -HC1-0.4H 2 0: C, 56.09; H, 5.54; Cl, 18.40; 
N, 7.27. Found: C, 56.14; H, 5.66; Cl, 17.80; N, 7.22. 
[0 0 4 3] 

n- [3-(a-k y v y x^-i-tf *c y V—Jl) 7° U \ZM -1-* ?-)l-5-**c y-N-7 x - 

;i/-3-trny ^>*;i/3K^p-y-^ K 

##M8-2T*#e>ftfe^%(274mg, I.OmoI), 4-/0*; >J f^fcT^y py& 
$£(231«g, I.IOmoI), THF(10al)O)?g^K:hyx^^/r^>(0.209»l, 1.5« 
■ol), by 7t b^t/TKm^^^S^hy 9A(318«g, 1.5m«ol)$:J(MlCiD^T^ 
?ST'6^r^^L,fe 0 ^aW*(15»l), ^K(10»l)$:inx.#^x^;i/(20«1X3)T* 




?D7h^7^-(i"J *^;nog, Bte&x^;i,/;t # y -;i/=i/o-9/i-»6/i) ic 
# U g £ *££E»g| £ * * y - ;WC?£ j§? L lNi&fb*f| ( 
)VnL-^)imWi, 2«l)feiaATj«£E»*l/fe. SSftic^x^x-T-^Srill^ 

£&(38Q«g, 0.81mmol, Jfc^8lX) fcMttCD&fcfcT^;!/? 7 X £ LT#fc„ 
*H NMR (D 2 0) 8 1.9-2.15 (2H, m) , 2.3-4.0 (17H, m) , 2.78 (3H, s), 6.61 ( 
1H, s), 7.25-7.65 (10H, m). 

Anal. Calcd for CgyH^NgOg-HCl-O^HgO: C, 67.47; H, 7.42; CI, 7.38; N, 8 
.74. Found: C, 67.48; H, 7.44; CI, 7.40; N, 8.70. 

^;i/-5-^-^py-N- [3- (4-7 1;^ y zfu tr;i/] +71-^/ 

h NMR (DMS0-d 6 ) 5 1.7-2.35 (7H, m) , 2.35-2.55 (1H, m) , 2.63 (3H, s) , 2 
.85-3.85 (11H, m), 4.4-4.8 (1H, m) , 6.9-7.1 (3H, m) , 7.2-7.6 (7B, m). 
Anal. Calcd for CggHggNgOg-HCl- 0.8^0: C, 64.20; B, 7.38; CI, 7.29; N, 8 
.64. Found: C, 64.17; H, 7.50; Cl, 7.99; N, 8.66. 
[0 0 4 4] 

l-* ^ )l-5-7t 3p V -N- 7 x - ;i/-N- (3- (4-((E)-2-7i-Mf-M U 

4-[(E)-2-7xx;bX7 L -;i/]tf^y ^>&^&£^Tll;^25£|!3li©HJS 

h NMR (D 2 0) 5 1.55-1.9 (2H, m) , 1.9-2.2 (5H, ■) , 2.46 (1H, dd, J=9.3, 
17.2Hz), 2.66 (1H, dd, J=6.3, 17.2Hz), 2.78 (3H, s) , 2.85-3.75 (9H, m) , 
3.75-3.95 (2H, ■), 6.30 (1H, dd, J=6.5, 16.0Hz), 6.56 (1H, d, J=16.0Hz), 
7.25-7.65 (10H, ■). 
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Anal. Calcd for CggH^NgOg-HCl -0.6^0: C, 68.23; H, 7.61; CI, 7.19; N, 8 
.53. Found: C, 68.18; H, 7.44; CI, 7.20; N, 8.52. 

* 1-* f-)\s-5-**r V-N- [3-(4-7 x *^;i/-l-fcf/< V V—)\/)?°U fc?;i/]-N-7 

-3-tf □ y ^>#;i/#3fU-^ K &K& 
4-7x*^;i/Vf^u s;>m»*S:»v^Tlltt«25i:ii(»©fiiSi:»wiai&ff 

*H NMR (D 2 0) 8 1.3-1.85 (5H, m), 1.85-2.15 (4H, m) , 2.45 (1H, dd, J=8.7 
, 17.7Hz), 2.55-3.65 (12H, m) , 2.77 (3H, s) , 3.75-3.95 (2H, m) , 7.2-7.45 

(7H, m), 7.5-7.65 (3H, m) . 
Anal. Calcd for CggHgyNgOg-HCl -l.OHgO: C, 66.98; H, 8.03; CI, 7.06; N, 8 
.37. Found: C, 66.99; H, 8.10; CI, 7.52; N, 8.31. 
£J6«29 

N-{3-[4-(/<>^;i/^-^S/)-i-tr^y V-M y°u\?M -i-*^;i/-5-;*-3f y-N-? 

h NMR (D 2 0) 6 1.7-2.4 (6H, m) , 2.46 (1H, dd, J=8.8, 17.4Hz), 2.66 (1H, 
dd, J=6.1, 17.4Hz), 2.78 (3H, s) , 3.0-3.65 (9H, m) , 3.75-4.0 (3H, ■) , 4 
.64 (2H, s), 7.3-7.45 (2H, m), 7.45 (5H, s) , 7.5-7.65 (3H, m). 
Anal. Calcd for C^fi^NgOg-HCl -0.6H 2 0: C, 65.27; H, 7.55; CI, 7.14; N, 8 
.46. Found: C, 65.27; H, 7.63; CI, 7.14; N, 8.51. 
[0 04 5] 

mmmzo 

N- {3-[4-(^7xn>n/^^;v)-i-tf^y 7°n tf;i/} -i-*^;i/-5-;*3f y-N- 

h NMR (DMSO-dg) 8 1.0-1.3 (2H, m), 1.3-1.75 (4H, a), 1.95-2.55 (5B, ■) 
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, 2.62 (3H, s), 2.8-3.1 (3H, m), 3.13 (1H, t, J=9.2Hz), 3.37 (IB, dd, J= 
6.1, 9.2Hz), 3.5-3.7 (4H, m), 3.54 (1H, d, J=11.0Bz), 6.57 (2H, s) , 7.05 
-7.55 (15H, m). 

Anal. Calcd for Cg^gNgOg -C 4 H 4 0 4 -0.3B 2 0: C, 70.41; H, 6.96; N, 6.66. Fo 
und: C, 70.48; H, 7.06; N, 6.67. 

N-[3-(4-^<>^>-i-tf^y >j-/i)7u br;i/]-i-^^;i/-N-(4-^^;i/7x-;i/)- 
5-*-* y-3-t? n y i?yjjfrtf*v$ K 

0 l-^^;i/-5-^-^y-3-trDy ^>^j;i/JK>M(358mg, 2.5mmol), DMF(0.023ml) 
„ i?^nn^^>(10iBl)©^i^{C^T, my^n'J K (0.256ml, 3.0m 

fe^$r##M9T^e>tlfefl:^^(395mg, l.Ommol), h U X^;i,y ^ >(1.39ml 
, lOmmol), $;^nD^^>(15ml)0M-it%JC^T. ^OTCT'^Ot: t T*±# 
$-&>&*>^ira»bfe„ HfPfiW7K(15ml)$:^^^$:^ffiW*^ it 
;i/ (15ml X 3) T*|fi ffl b £$JI £ &ftJMW* (5«ol X 3) , ^fD^TK (5m 1 ) T'fe 

h^^-f -(S/y ^^;i/iOg, gt$ex^;i//*#y-;i/=i/o^9/i)Mtf bfc. B 
WB^^^BEiib^?:^ # ^ -;i/lc^0blN^>fb7K^(^x^;i/x-^;i/ 

mmLfr B ifcM^$:^x^;bx-x;i/T^#^ MJE^bT^M^b^(409mg 
, 0.84mmol, JR^85X) ^PRMttCD^feT^^y 7 X £ UT#fc 0 
J H NMR (DMSO-dg) 6 1.3-1.95 (7H, m) , 2.11 (1H, dd, J=9.9, 16.5Hz), 2.3- 
2.6 (3H, m), 2.35 (3H, s) , 2.6-3.5 (9H, m) , 2.63 (3B, s) , 3.5-3.75 (2H, 
m), 7.1-7.4 (9H, m). 

Anal. Calcd for C 28 B 37 N 3 O 2 -BCl-0.6B 2 O: C, 67.96; H, 7.98; CI, 7.16; N, 8 
.49. Found: C, 67.99; B, 7.94; CI, 7.45; N, 8.28. 
[0 0 4 6] 

N- [Z-(4-K> U P-)\,)?U MM -N-(4-tert-^^/7 
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^B NMR (DMSO-dg.) 5 1.31 (9H, s) , 1.35-1.95 (7H, m) , 2.11 (1H, dd, J=9.6 
, 16.4Hz), 2.35-2.6 (3H, ■), 2.6-3.5 (9H, ■), 2.63 (3H, s), 3.55-3.75 (2 
H, ■), 7.1-7.4 (7H, m), 7.51 (2H, d, J=8.4Hz). 

Anal. Ca led for C 31 H 43 N 3 0 2 -HC1-0.6H 2 0: C, 69.34; H, 8.48; Cl, 6.60; N, 7 
.83. Found: C, 69.27; H, 8.52; Cl, 6.40; N, 7.82. 

N- [3-(4-<y $»-i-tr^ V 7u hf;b] -N-(5-^f y ;i,)-i-* 3^-5-tf 

^v-3-tfn u ^>^j;b^-9-^ k mm. 

*B NMR (D £ 0) 8 1.44-1.58 (2H, m), 1.88-2.14 (7H, ■) , 2.44-2.49 (1H, m), 
2.60-2.69 (3H, m) , 2.77 (3H, s) , 2.81-2.98 (6H, ■>, 3.06-3.14 (2H, m) , 
3.28-3.53 (5H, a), 3.76-3.82 (2H, m), 7.08 (IB, d, J=8.2Hz), 7.22-7.43 ( 
7H, ■). 

Anal. Calcd for C 30 B 39 N 3 0 2 'BCM.5B 2 0: C, 67.08; H, 8.07; N, 7.82. Found 
: C, 67.19; H, 7.97; N, 8.01. 

N-[3-(4-K>^;i/-i-if^u ^-;i/)ynfcT;i/]-N-(4-* h^pi/7i-;i/)-Hf 
;i/-5-tf^v-3-ifDU^>#;b#3f-9^ K m.M& 

h NMR (D 2 0) 6 1.35-1.65 (2H, n), 1.75-2.1 (5H, m) , 2.45 (IB, dd, J=9.7 
, 17.7Hz), 2.55-2.75 (IB, ■), 2.63 (2B, d, J=7.0Bz), 2.75-3.0 (2B, m), 2 
.78 (3H, s), 3.0-3.2 (2B, ■), 3.2-3.65 (5B, m), 3.7-3.9 (2H, m), 3.89 (3 
H, s), 7.13 (2H, d, J=8.8Bz), 7.2-7.45 (7B, ■). 

Anal. Calcd for C O qB O7 N o 0««HCI -0.6H 9 0: C, 65.83; H, 7.73; Cl, 6.94; N, 8 
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.22. Found: C, 65.79; B, 7.70; CI, 6.98; N, 8.06. 
[0 0 4 7] 

N-[3-(4-^>^>-i-tf^y ^^;i/)^ntr;H-N-(3,4-^^ ^i/7i-;i/)-i- 

h NMR (D 2 0) 6 1.35-1.7 (2H, m) , 1.7-2.1 (5H, m), 2.46 (1H, dd, J=8.6, 
£ 17.4Hz), 2.55-2.75 (1H, m) , 2.63 (2H, d, J=6.0Hz), 2.75-4.1 (11H, m), 2. 
79 (3H, s), 3.89 (3H, s) , 3.92 (3H, s), 6.9-7.1 (2H, m), 7.15 (1H, d, J= 
8.2Hz), 7.2-7.5 (5H, m). 

Anal. Calcd for C 2g H 3g N 3 0 4 • HC 1 -0.7H 2 O: C, 64.18; H, 7.69; Cl, 6.53; N, 7 
.74. Found: C, 64.21; H, 7.69; Cl, 6.65; N, 7.77. 

N-[3-(4-^>S/";i/-i-tf^l> *j-)\s)-7u tr;i/]-N-(3,4-s;x h^i/7i-;i/)-i- 

# h NMR (D 2 0) 6 1.40-1.52 (8H, a), 1.82-2.00 (5H, n) , 2.46-2.64 (5H, m) , 
2.70-2.95 (5H, m), 3.07-3.14 (2H, m), 3.30-3.56 (6H, m), 4.10-4.22 (4H, 
m), 6.91-7.02 (2H, m) , 7.13-7.17 (1H, m) , 7.25-7.38 (5H, a). 
Anal. Calcd for CgjH^NgCyHCM .OHgO: C, 64.62; H, 8.05; N, 7.29. Found 
: C, 64.39; H, 8.11; N, 7.42. 

N- [3-(A-Ky £>>-l-t? K V V-fr) zfu MM -N-(4-* n □ 7 x^;i/)-l-* 

5-^-^y-3-tfa u v>*)V7$*v$ k mmm. 

h NMR (D 2 0) 5 1.35-1.65 (2H, ■) , 1.8-2.1 (5H, n) , 2.45 (1H, dd, J=9.6, 
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17.6Hz), 2.55-2.75 (1H, m), 2.64 (2H, d, J=7.2Hz), 2.75-3.65 (9H, m), 2 
.78 (3H, s), 3.65-3.95 (2B, m), 7.2-7.45 (7H, m) , 7.59 (2H, d, J=8.6Hz). 
Anal. Calcd for CgyB^ClNgOg-HCl -0.6^0: C, 62.93; H, 7.08; CI, 13.76; N 
', 8.15. Found: C, 63.04; H, 7.14; CI, 13.60; N, 8.16. 
[0 04 8] 

N-[3-(4-/<>s;;i/-i-tr^u ¥M-u-(3-2nu7 
5-#* v-3- tray i?>ij)itf%-v* K &mm. 

W79JL 

h NMR (D 2 0) 8 1.40-1.55 (2H, m) , 1.85-2.03 (5H, m) , 2.47-2.95 (9H, n), 
3.06-3.59 (7H, m) , 3.71-3.85 (2H, m), 7.25-7.55 (9H, m). 
Anal. Calcd for C 27 B 34 C1N 3 0 2 -BC1-0.7B 2 0: C, 62.71; H, 7.10; N, 8.13. Fou 
nd: C, 62.77; B, 7.05; N, 8.24. 

H-[3-(4-KyVA-l-lfKV *J~)\,)-?U MM +(3,4-i;7^tD7i~^)-l- 

^ ^;i/-5-pr * v-3- trn y py$j ^ K m.mm. 

h NMR (D 2 0) 8 1.40-1.55 (2B, m) , 1.89-2.00 (5H, m) , 2.48-2.64 (4B, m) , 

2.77-2.94 (5B, m) , 3.06-3.14 (2B, m), 3.30-3.55 (5B, m), 3.73-3.79 (2B, 
m), 7.20-7.46 (8B, m) . 

Anal. Calcd for C 27 B 33 F 2 N 3 0 2 -BC1 -0.6B 2 0: C, 62.74; B, 6.86; N, 8.13. Fou 

nd: C, 62.44; B, 6.88; N, 8.27. 

N-[3-(4-/Os?;i/-i-tf^y V-Mzfu VM-ti-(2A-i?7fls*u7*-n,)-i- 

* ^;i/-5-tf* V-3- tf 0 U V y iJ )Vfi*rV $ K &gfe& 
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h NMR (D £ 0) 8 1.43-1.58 (2H, n), 1.88-1.95 (5H, m) , 2.47-2.65 (4H, m) , 
2.77-2.91 (5H, m), 3.07-3.11 (2H, ■)., 3.26 (1H, n), 3.36-3.55 (4H, »), 
3.66-3.82 (2H, m) , 7.10-7.49 (8H, m). 

Anal. Calcd for C^H^FgNgOg-HCM.OHgO: C, 61.88; H, 6.92; N, 8.02. Fou 
nd: C, 62.14; H, 6.95; N, 8.26. 
[0 0 4 9] 

N- [3-(4-/0^-i-fcT'<U *?-fl/)-7u tf;H-N-(2,6-^-7;i/^-a 7 x^;i/)-i- 
^ *^-5-tf3f v-3-trn u F Jftltfi 

##M21^#e>tifeft^^Mv>Tlli6M31tra#0^^^|g^31?:ffv^ 

h NMR (D 2 0) 5 1.40-1.58 (2H, m), 1.76-2.07 (5H, m) , 2.50-2.64 (4H, m) , 
2.71-2.94 (5H, o), 3.08-3.29 (3fl, m) , 3.42-3.56 (4H, m) , 3.76-3.81 (2H, 
m), 7.19-7.38 (7H, o) , 7.53-7.58 (1H, m). 

Anal. Calcd for C^HggFgNgOg-HCl -1. lBgO: C, 61.67; H, 6.94; N, 7.99. Fou 
nd: C, 61.52; H, 6.92; N, 8.29. 

N- [3-(4-/<> £>>-l-tf /< U i?-J]/)zfU tf M -N-(3-? D D-4-7MD7i^ 

• )-i-^5 1 ;i/-5-^-^y-3-trD y pyii)itf*vs. K %ift% 

##^22T*#e>nfefb^^mVNTII^31t^©Ef5i:^^S5:^VN^ 

• jBft^«S:#fc. iR^68% 0 

! H NMR (D 2 0) 5 1.40-1.58 (2H, m) , 1.89-1.96 (5H, m) , 2.47-2.64 (4H, m) , 
2.77-2.95 (5H, m), 3.01-3.13 (2H, m), 3.32-3.56 (5H, m) , 3.73-3.79 (2H, 
m), 7.25-7.40 (6H, ■) , 7.55-7.60 (2B, m) . 

Anal. Calcd for C^H^ClFNgOg-HCl -0.75H 2 0: C, 60.50; H, 6.39; N, 7.84. F 
ound: C, 60.70; H, 6.71; N, 8.16. 

N-[3-(4-K>e;^/-i-tf^y $;n > n/)^ , Dfcr>n/]-i-^^;i/-5-^-^y-N-(4-h y y 
;i/^-D^^>a/7x-;i/)-3-tfny pyjjfrXttS. K 

5 1 ffiSE# 2000-3042322 
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h NMR (DMSO-dg) 6 1.44-1.57 (2H, m) , 1.70-1.85 (5H, b), 2.10-2.21 (2H, 
' a), 2.39-2.54 (3H, m) , 2.64 (3H, s), 2.70-3.05 (4B, b), 3.13-3.45 (4H, 
m), 3.65-3.75 (2B, n), 7.16-7.34 (5H, m), 7.65-7.69 (2B, m) , 7.85-7.90 ( 
2H, m). 

Anal. Calcd for C 28 B 34 F 3 N 3 0 2 -BC1 -0.5B 2 0: C, 61.47; H, 6.63; N, 7.68. Ftro 
nd: C, 61.43; H, 6.73; N, 7.97. 
£ [0 0 5 0] 

N- [B-(A-Ky * y i/-K)7u tf;i/]-N- [3,5-if^ ( h y 7;i/#n * 
)7ai-;i/]-i->t^;v-5-^-^y-3-trn y K &&% 

###^247?#e>tlfe^^^mv^T||^31^:^0^lS^«ii^SS:4fV^^ 
j8^«ft:#fe. JR*505L 

h NMR (D 2 0) 8 1.44-1.51 (2H, m), 1.89-2.01 (5H, m) , 2.45-2.63 (4H, m) , 
2.69-2.96 (5H, b) , 3.08-3.85 (9H, m) , 7.25-7.38 (5H, m) , 8.06 (2H, s) , 
8.26 (1H, s). 
££4*45 

♦ N- [3-(4-/<> *>>-i-tf << y -1-* ^;i/-5-;*3f v-N-(4- h y 7 

##M25T^bnfe^#^«v%Tll^M3ii:^(Z)^fB:i:^TOa : &^v^ 

h NMR (D 2 0) 8 1.45-1.58 (2B, b) , 1.69-1.85 (5H, m) , 2.06-2.19 (2H, m) , 
2.39-2.54 (3B, b) , 2.64 (3B, s) , 2.70-3.05 (4B, ■), 3.12-3.46 (4B, ■) , 
3.63-3.71 (2B, b) , 7.16-7.34 (5B, m), 7.47-7.61 (4B, b). 
Anal. Calcd for CggB^FgNgOg-BCl-O.eBgO: C, 59.53; B, 6.46; N, 7.44. Fou 
nd: C, 59.31; B, 6.54; N, 7.70. 

N- [3-(4-/<>^^-i-br^y ^-;i/)^D tf;i/]-i-^^;i/-N-(i-^-7^;i/)-5-^-^ 
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h MR (D 2 0) 5 1.43-1.56 (2H, n) , 1.86-2.10 (5H, m) , 2.58-2.80 (6B, m) , 
2.86-3.40 (8H, m), 3.47-3.57 (4H, m), 7.23-7.40 (5H, m) , 7.54-7.82 (5H, 
m), 8.09-8.13 (2H, m). 

Anal. Calcd for C 31 H 37 N 3 0 2 -HCM.5H 2 0: C, 68.05; H, 7.55; N, 7.68. Found 

: C, 67.79; H, 7.47; N, 7.62. 
[0 0 5 1] 



N- [3-(A-Kyi/)\y-i-ifK y V-7i)zfu ¥M -N-(3-tf 7 x^;i/)-i-;* m-5-# 

h NMR (DMS0-d 6 ) 8 1.3-2.0 (7H, m) , 2.14 (1H, dd, J=9.5, 17.3Hz), 2.4-2 
.6 (3H, n), 2.6-3.5 (9H, m) , 2.63 (3H, s) , 3.6-3.85 (2H, m) , 7.1-7.8 (14 
H, n). 

Anal. Calcd for C^H^^-HCl-O^O: C, 71.40; H, 7.44; CI, 6.39; N, 7 
.57. Found: C, 71.31; H, 7.49; CI, 6.37; N, 7.53. 

mans 

N- [3-(^>^;i/^-^^)7x^;i/]-N-[3-(4-K>^;i/-i-^^U *J-fr)zfu \ZM 
-i-^^;i/-5-^-^y-3-tfnu^>*;b^^r-9-5 K 

h MR (DMSO-dg) 8 1.3-1.95 (7H, m), 2.09 (1H, dd, J=10.0, 17.2Hz), 2.3 
5-2.6 (3H, m), 2.6-3.5 (9H, ■) , 2.63 (3H, s), 3.55-3.75 (2H, ■) , 5.17 (2 
H, s), 6.9-7.55 (14H, n). 

Anal. Calcd for C^jNgOg'HCl-O.SHgO: C, 69.78; H, 7.41; CI, 6.06; N, 7 
.18. Found: C, 69.72; H, 7.42; CI, 5.94; N, 7.16. 
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-l-;*^;i/-5-;fr*7-3-tf n U i?y*)ltf*V$ F 

h NMR (DMS0-d 6 ) 8 1.3-1.95 (7H, m), 2.10 (1H, dd, J=9.4, 16.8Hz), 2.35 
-2.6 (3H, m), 2.6-3.5 (9H, m), 2.63 (3H, s), 3.5-3.75 (2H, m) , 5.13 (2H, 

s), 7.05-7.55 (14H, m). 
Anal. Calcd for C 34 H 41 N 3 0 3 -HC1 -0.6B 2 0: C, 69.57; H, 7.42; CI, 6.04; N, 7 
.16. Found: C, 69.60; H, 7.38; CI, 6.14; N, 7.18. 
[0 0 5 2] 

N-[3-(4-/Oi/;i/-l-tT^U i/-JV)^UMM-tTJms-A-Zl^-yitj)l^^^ F 



##^ll0T#e>t^fe^l:^i:trans-4-n^n>^;^3J<>^$:Mv^T> mmmsi 

tmnvfcmt mmmm & n ^mmit^m & m t=. „ $imz% 0 

h NMR (D 2 0) 8 1.42-1.48 (2H, m), 1.83-1.95 (5H, o) , 2.60-2.63 (5H, m), 
2.69-2.92 (5H, m) , 3.02-3.60 (6H, m), 5.04 (1H, d, J=6.0Hz), 7.24-7.41 
(10H, ■), 7.97 (1H, t, J=7.4Hz), 8.24 (1H, d, J=8.4Hz), 8.55 (1H, d, J=l 
.8Hz), 8.77 (1H, d, J=5.2Hz). 

Anal. Calcd for C 32 H 38 N 4 0 2 '2HCM.5H 2 0: C, 62.94; H, 7.10; N, 9.18. Foun 
d: C, 62.80; H, 7.29; N, 8.88. 



i-<<y [3-(4-/<> e/;i/-i-tf ^ y V-M7u mm -5-^^v-n-7x^^ 

###iiio^##M44T*#e>tifc<b^$:flsvNT, mmmsitmmoBLmtmm 
&m 68% wit®). 

h NMR (CDC1 3 ) 8 1.15-1.33 (2H, ■) , 1.40-1.86 (7H, ■), 2.23-2^36-(3H, m 



$f ¥■ 11-1225 49 



), 2.50 (2H, d, J = 6.6 Bz), 2.68-2.90 (3H, n), 2.92-3.12 (2H, m), 3.53 
(IB, dd, J = 7.6, 5.4 Bz) , 3.64-3.72 (2B, a) , 4.33 (IB, d, J = 14.6 Bz) , 

4.43 (IB, d, J = 14.6 Bz), 7.00-7.30 (15B, n). 
Anal. Calcd for C 33 B 39 N 3 0 2 -0.5B 2 0: C, 76.41; B, 7.77; N, 8.10. Found: C, 

76.37; B, 7.63; N, 8.23. 

N-[3-(4-'0$»-l-lf^y V-)\s)zfU\ZM-5-**V-K,\-y7x.—)\,-Z-\ZU 

0 ##«iofc###s43T?#e>*ifeft^«&fflvxT, mmm2itmm<Dfcmt.mm 
mm S2% 

*B NMR (CDClg) 6 1.10-2.00 (9B, m), 2.27-2.45 (3B, m) , 2.51 (2B, d, J = 
6.6 Bz), 2.81-2.99 (3B, m) , 3.10-3.27 (IB, m) , 3.62 (IB, t, J = 9.0 Bz) 

, 3.71-3.79 (2B, m), 4.18 (IB, t, J = 9.0 Bz), 7.09-7.53 (15B, m). 

Anal. Calcd for C 32 B 37 N 3 0 2 '0.5E 2 0: C, 76.16; B, 7.59; N, 8.33. Found: C, 
75.91; B, 7.85; N, 8.35. 
[0 0 5 3] 

© n- [3-(4-/< y p)v-i-vfK y y-)v) -fu tr;i/] -i-s/ z n ^ */;i/-5-*3f 
;i/-3-tTo y i?yij)\/tf3(-9'^ K 
###J10t##M45T'#e>nfeflS^S:fflv>T, H«ffil3ii:ra«0filS!:«8i 

JK§P 57X - 

*B NMR (CDC1 3 ) 6 1.00-1.86 (19B, m) , 2.15-2.32 (3B, m) , 2.50 (2B, d, J 
= 6.6 Bz), 2.58-2.70 (IB, ■) , 2.67-3.06 (3B, m) , 3.18 (IB, t, J = 9.0 Bz 
), 3.56-3.94 (4B, ■) , 7.10-7.50 (10B, ■). 

Anal. Calcd for C 32 B 43 N 3 0 2 '0.5B 2 0: C, 75.26; B, 8.68; N, 8.23. Found: C, 
75.19; B, 8.37; N, 8.32. 
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ft* m mvtm . 

l E NMR (CDCI3) 8 0.88 (3H, t, J = 7.2 Hz), 1.05-1.90 (13H, m), 2.22 (1H 
, dd, J = 16.8, 8.8 Hz), 2.28 (2H, t, J = 7.4 Hz), 2.50 (2H, d, J = 6.6 
Hz), 2.66 (1H, dd, J = 16.8, 8.8 Hz), 2.75-2.90 (2H, a), 2.94-3.45 (4H, 
a), 3.62-3.75 (3H, a) , 7.10-7.50 (10H, a). 

Anal. Calcd for C^^O^O.bE^: C, 74.34; H, 8.73; N, 8.67. Found: C, 
74.60; H, 8.77; N, 8.89. 

N- [3- (A-K y V P-Jl) -fu \fM y-1-7 x *m-H-7 x - 

ft* 5« GtfpRift). 

h NMR (CDClg) 5 1.12-1.37 (2H, m) , 1.38-1.90 (7H, m), 2.13-2.31 (3H, a 
), 2.51 (2H, d, J = 6.6 Hz), 2.61-2.85 (5H, m), 2.92-3.06 (2H, a), 3.44 
(2H, t like, J = 7.4 Hz), 3.54-3.59 (1H, m), 3.69 (2H, t like, J = 7.4 H 
z), 7.07-7.44 (15H, a). 

[0 0 54] 
H&M56 

-frzfu if;i/)-3-trn y i?yjj)itf* j m k 

•##«i0i:*#«48T»#e)tifcfl:^S:ffl^T, ll]fi6M3ifc|i?ii©£/S£fi§g 
ft* 84X (tttffc). 

*H NMR (CDCI3) 8 1.10-1.31 (2H, a), 1.35-1.91 (9H, ■), 2.13-2.32 (3H, a 
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), 2.49-2.71 (5H, m), 2.80-3.03 (3H, m) , 3.13 (1H, t, J = 9.0 Hz), 3.22- 
3.43 (2H, m), 3.59-3.74 (3H, n>), 7.10-7.48 (15H, m). 

N-[3-(4-/<>^;w-tr^y *j-)i)-?u tf;i/]-i-(4-;*. h^e/^>^)-5-^-^ 
v-N-7xn;i/-3-tro y ityjMitf**)-^ K 

##Ml0£##M49T*#e>ft;Mt£^£/S^T. HJ6M31 £ ^©S/SilSf §g 
JR*81X 

0 1 H NMR (CDClg) 8 1.15-1.85 (9H, m), 2.05-2.34 (3H, m), 2.50 (2H, d, J = 
6.6 Hz), 2.65-2.83 (3H, in), 2.94-3.10 (2H, m) , 3.51 (1H, dd, J = 8.0, 5 
.8 Hz), 3.64-3.72 (2H, m) , 3.78 (3H, s), 4.27 (1H, d, J = 14.8 Hz)," 4.36 
(1H, d, J = 14.8 Hz), 6.80-6.86 (2H, m), 7.07-7.45 (12H, m). 

n- [3-(4-K > s/;i/-i-if ^ y p-jd-ju tr M -5-^- 3f y-N-7x- ;i/-3- tf □ y >^ 

2g*6«57T?#£>*lfc'ffr&*& (65 mg, 0.12mmol) ©rt h- h V )l/7k (1.5mL/ 
0.5mL) O^T'CAN (132 mg, 0.24mmol) &;&DX., iit'lHTO 

Lfeo can (66 m g , o.i2mmoi) ^jiatiu muz*immmwvt~ a fcfamC7k ( 

• 5 ml) Wm^fr (10 mLX2) TiffiLfc. £Mn£^7k5?t:h h 

y^A*^ domL) -est^u mfrmm°?v**svk-t'T*m,M&. ^ 

ttftlll, 20 g, WWl^frl**!-* = 9/lT^m) (25 
mg, 50X, Wfc®) Zmtco 
*H NMR (CDC1 3 ) 8 1.10-1.33 (2H, m) , 1.38-1.87 (7H, m) , 2.08-2.32 (3H, m 
), 2.51 (2H, d, J = 6.6 Hz), 2.59-2.85 (3H, m), 3.09-3.28 (2H, ■), 3.55- 
3.75 (3H, m), 5.42 (1H, br) , 7.10-7.49 (10H, m) . 
MS m/z = 420 (MH + ). 
[0 0 5 5] 
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i-/< y V ;i/-N- [3-(4-/<> s»-i-bf< y -fu MM -n-(3,4-s?* nn7i 

-;i/)-5-;fr^7-3-^ny ^>#;bJK3f^ K 
WO* 58* 

*H NMR (CDCI3) 5 1.10-1.38 (2H, n), 1.38-1.86 (7H, m), 2.22-2.40 (3H, in 
), 2.50 (2H, d, J = 6.6 Hz), 2.66-2.82 (3H, m) , 2.90-3.15 (2H, m), 3.45- 
3.70 (3H, a), 4.34 (1H, d, J = 14.8 Hz) , 4.46 (1H, d, J = 14.8 Hz), 6.97 
£ (1H, dd, J = 8.6, 2.6 Hz), 7.10-7.40 (11H, »), 7.49 (IB, d, J = 8.6 Hz) 

HJ6096O 

n- [s-(4-<y yvv-i-tf^y V-fr) zfu MM -n-(3,4-^^ □ n 7i-;i/)-5-^ 
^y-i-7 3i^^;i/-3-tfn y Vyijj^^^ F 
#^l8i:##W7T*#e>tlfc^tl?:Mv^T> HJ6^3itra^©MiSi:^ 

Jfc^ 40% (#}##). 

! H NMR (CDCI3) 5 1.10-1.35 (2H, m) , 1.37-1.87 (7H, m), 2.17-2.30 (3H, m 
), 2.51 (2H, d, J = 6.6 Hz), 2.61-3.04 (6H, m) , 3.41-3.55 (4H, m), 3.62- 
# 3.69 (2H, m), 6.96 (1H, dd, J = 8.8, 2.6 Hz), 7.11-7.31 (11H, m), 7.51 ( 
1H, d, J = 8.8 Hz). 

N _ [3-(4-/<> itjv-i-MK y $;^;i/) tr;H -n-(3,4-s?^ nD7i 
^y-i-(3-7xn;i/^nif;i/)-3-tfD y ^>*;i/jK^r-9-^ F 
##Mi8h##M48T-#k*i7MtlM^£m^T. H^3ii:^#©MiSi:^ 

4K^75X(^^). 

J H NMR (CDCI3) 6 1.10-1.37 (2H, ■) , 1.38-1.85 (9H, b), 2.15-2.30 (3H, m 

), 2.49-2.68 (5H, m) , 2.78-2.98 (3H, n) , 3.16 (1H, t, J = 9.0 Hz), 3.29 

(2H, t, J = 7.0 Hz), 3.58-3.71 (3H, ■) , 7.00 (1H, dd, J = 8.4, 2.6 Hz), 
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7.03-7.31 (11B, m), 7.53 (1H, d, J = 8.4 Hz). 
[0 0 5 6] 

mmmez 

n-'O S/>-N- [3-(4-/<> ^;w-tr^ y \fM -1-* ^;i/-5-;*3f y-3 

###J32T^£>*lfcffc-£#J (200 mg, 0.62 mmol) <Z>7iZ h - h y ^ (6 mL) 
mmiZ. l-^^;i/-5-^-^y-3-kfny (89 mg, 0.62 mmol) 

. 1-t Kn^ri/K>y > y 7 V~-;i/— 7KfD% (104 mg, 0.68 mmol) £fln;^ o 
V>T% Z/i/tU^i/friJjVtfitJ $ K (141 mg, 0.68 mmol) £flH;ifc 0 Zl© 

(20 mL) £in**?§tf£5£Lfco nmZ2Mfe*mitl- h y ? AtK^ (5 mL) 

7A^n7h^77-f- (&S147;i>^ Mffi^ni, 35 g, s^x^r^m 

) x*mmLmmfc&%> (125 mg, 45%, m^m) &#fco . 

*H NMR (CDCI3) Gftl:10JM£tt&£4lf) 8 1.10-1.40 (2H, m) , 1.41-1.88 (7H 
, m), 2.19-2.78 (8H, ra) , 2.80 (1.5H, s) , 2.88 (1.5H, s) , 3.21-3.82 (5H, 
m), 4.48-4.73 (2H, m) , 7.11-7.37 (10H, m) . 

Anal. Calcd for C 2 gH 37 N 3 0 2 -0.25H 2 0: C, 74.38; H, 8.36; N, 9.29. Found: C 
, 74.38; H, 8.49; N, 9.09. 

n- [3-(4-/0 s/Vb-i-tf * y V-)\s)zfu tf ;i/]-N-(4-t Kn * -1-* 
^;i/-5-^-^y-3-hrn y ^>#;i/#*-y-^ F 

##M33T'#e>tlfc<k^^«VNT^M62^^©HlS^^«!.SI:fi : V^ 
jfclfl 45% (ififttf). 

*H NMR (CDClg) 8 1.10-2.00 (11H, m), 2.18-2.90 (9H, m), 3.20-3.83 (5H, 
m), 4.32 (1H, d, J = 14.4 Hz), 4.41 (1H, s) , 4.69 (lH,.d, J = 14.4 Hz), 
6.69-6.76 (2H, m) , 6.90 (1H, d, J = 8.4 Hz), 7.02 (1H, d, J = 8.4 Hz), 7 
.11-7.32 (5H, ■). 

5 9 ffi!E4f 2 0 0 0-3 0 
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[0 0 5 7] 

N- [3- {a-k y i? tr ^ y V - -J u M M -1-* * a-n- (l-f - 7 f - ;i/ ;* ^ - 
J» 87* 

*H NMR (CDC1 3 ) (^0.4:0.60^-14^^) 8 1.10-1.38 (2H, m), 1.39-1.93 
£ (7H, m), 2.17 (0.60X2H, t like, J = 6.8 Hz), 2.32 (0.40X2H, t like, J 
= 7.4 Hz), 2.49-3.00 (9H, m), 3.10-3.83 (5H, n) , 5.00-5.23 (2H, m) , 7.1 
1-7.60 (9H, n), 7.80-8.00 (3H, n). 

V-3-tf D U $?>*;i/3j<^r-9-^ K 
##^35T-#e>^fcfb^&MV^T^M62^^©^lS^^|g^a%ffV^ 

Jfc$ 64* 

h NMR (CDCI3) (*&l:l©£tt#&&&) 5 1.06-2.00 (9H, m) , 2.17-2.34 (2H 
# ,0), 2.41-2.56 (3H, m), 2.60-2.89 (6H, m), 3.20-3.84 (5H, m), 4.66-4.89 
(2H, m), 7.11-7.88 (12H, m). 

N-[3-(4-^>^;i/-i-tf'<u ^-;i/)^D tf;i/]-N-(2,3-^n Kn-iH--f >^>-2- 
>f ;i/)-i-*^;i/-5-;** v-3-t? a y s;:/*/!/***^ K 
##ffi4i^#&*ifcft^ft&«v^TllJ6«3ii:|^«®SiSfc»»fta%fTV^ 

54X (*&#%). 

J H NMR (CDCI3) 1 : 1 0JME{MB#«O 5 1.00-1. 90 (9H, b), 2.14-2.30 
(2H, m), 2.50 (2B, d, J = 6.2Hz) , 2.59-2.80 (4H, ■), 2.86 (0.5X3H, s), 
2.87 (0.5X3B, s), 2.98-3.17 (4H, ■) , 3.20-3.30 (2H, ■) , 3.40-3.59 (2H, 
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m), 3.69-3.82 (1H, m) , 4.60-4.80 (0.5H, m), 5.01-5.16 (0.5H, m), 7.10-7 
.27 (9H, m). 

[0 0 5 8] 

N-/<> i/;i/-N- {3- [4-(4-? n U 7i-A)-4-t KD * $/-l-tf ^ U tf 

;i/}-i-^^>H/-5-^-^y-3-if d U K 
###|36T?#e>tlfefb^S:MV>T||^M62^^0^^^|g^^ffV^ 

^ JR* 54X 

h NMR (CDClg) (*&O.4:O.6©£tt#»£«0 8 1.60-1.90 (5H, m), 1.90-2.20 
(2H, m), 2.30-2.53 (5H, b), 2.60-2.80 (3H, b) , 2.82 (0.6X3H, s), 2.87 
(0.4X3H, s), 3.27-3.90 (5H, m) , 4.54-4.75 (2H, m) , 7.13-7.46 (9H, b). 

N-|3-[4-(4-^DD7i-;i/)-4-b: Kn^-l-t^U y°U bT.W/J-N-^ V 

y n tf ;i/-i-^ ^ ;i/-5-^- v -3- ^ □ y V y Jo ?v * +> * 

urn m mm§). 

• h NMR (CDClg) (^0.35:0. 65<Dm&ftUGy3) 8 1.18 (0.35X6H, d, J = 7.0 
Hz), 1.24 (0.65X6H, d, J = 7.0 Hz), 1.60-1.90 (4H, b) , 2.00-2.23 (2H, 
a), 2.40-2.95 (11+0. 65H, b), 3.24 (2H, dd, J = 10.0, 6.0 Hz), 3.38-3.55 
(2+0. 35H, a), 3.60-3.85 (IB, b), 3.90-4.10 (0.65H, b), 4.55-4.70 (0.35H, 
n), 7.28-7.50 (4H, b). 

mmmes 

N- {3- [4-(4-? D D y x-;i/)-4-t KO * V V-fr] zfu MM -N-S/ * 

w\*ri/n/-i-*?)i-5-**r);-3-ifu v $y J] frtf $ K 

6 1 .'" .. ffit#2 00 0-3 04 2 3 2 2 
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h NMR (CDCI3) 5 1.00-1.86 (9H, m) , 2.24-2.41 (3H, m), 2.50 (2H, d, J = 
6.2 Hz), 2.70-2.90 (3H, m), 3.02-3.15 (2B, m) , 3.50-3.74 (3B, m), 4.40 
(2H, s), 7.05-7.50 (12H, m), 8.55 (2H, d, J = 5.8 Hz). 
[0 0 6 1] 

i-^^;i/-5-^-^y-N-7x~;i/-3-tra y vyij^^^ K 

l-;*^;i/-5-;fr3rV-3-fc?0 U ^>#;i/#>^(8.59g, eOmmol), r-UX5.59 
g, eOomol), 1-fc Kn^M>!/ hU r!/-;K8.92g, 66mmol)©DMF(60ml)?§M 
£ lCN-x^;i/-N'-(3-t?*^;i/T ^ y y D MOfc/I/tfSM' ^ Ktg^m(17.25g, 90m 

0ml) UU**y (120ml X 5) "earn Lfeo 

»»x^/^*y-/p=i/o-9/i)K:#ufe. umm&zffi&mML&mmz*? 

, MJE^LTHSfb^(H.04g, 51miDol, 84»£fifcjBfifcUT#fc. 
mp 163-165^ 

J H NMR (CDC1 3 ) 5 2.67 (1H, dd, J=9.9, 17.1Hz), 2.81 (1H, dd, J=8.4, 17. 
1Hz), 2.88 (3H, s), 3.15-3.31 (1H, m) , 3.58 (1H, dd, J=9.6, 9.6Hz), 3.77 
0 (1H, dd, J=7.0, 9.6Hz), 7.14 (1H, t, J=7.3Hz), 7.34 (2H, dd, J=7.3, 8.0 
Hz), 7.53 (2H, d, J=8.0Hz), 7.60 (1H, br s). 

Anal. Calcd for C 12 H 14 N 2 0 2 : C, 66.04; H, 6.47; N, 12.84. Found: C, 66.00 

; H, 6.44; N, 12.89. 

##0U2 

N-(3,4-^^DD7xX;b)-l-^^;i/-5-^-^y-3-trD U K 

is®*mt~ 0 iR^58i 

mp 164-166"C 

h NMR (CDCl 3 ) 6 2.67 (1H, dd, J=10.0, 17.0Hz), 2.78 (1H, dd, J=7.8, 17 
.0Hz), 2.89 (3H, s) , 3.16-3.33 (IB, m), 3.59 (1H, dd, J=9.6, 9.6Hz), 3.7 
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8 (IB, dd, J=6.6, 9.6Hz), 7.38 (1H, s), 7.39 (1H, s), 7.80 (1H, s) , 7.97 
(1H, br s). 

Anal. Calcd for C 12 H 12 C1 2 N 2 0 2 : C, 50.19; B, 4.21; Cl, 24.69; N, 9.76. Fo 
und: C, 50.22; H, 4.26; Cl, 24.54; N, 9.94. 
[0 0 6 2] 

##M3 

N-(3-^ uu^u tf;i/)-i-^ ^;i/-5-^-^y-N-^ai -;u-3-tf n >; vyij^^ 

##MlT*#e>ft2Hfc£%(2.00g, 9.2mmol)$:Dl!F(20ml)lC^L v zK#TT'* 
iHfc^hU ?A(60ft, 733mg, 18mmol) $:^IxT^^T'l^^ ^V^T1 
-:7D^-3-?nn:/n/\ 0 ;/ (1.81ml, 18minol)£^;iT*#TT*30£\ giS£T± 
#3i*&#e>lBiN^#Lfco ^TT*^K(100iDl)$:in^m^^(50mlX3)T' 

^D7h^7-f-(i/D ^j^;i/60g, Mx^;i//^ # y -;i/=i/o->9/i)iotf L 

S65®^$r^JBE^LT^M^%(2.43g, M^H NMR£ U ^80%) 

*B NMR (CDCI3) 8 1.95-2.15 (2B, ■>), 2.24 (IB, dd, J=9.3, 17.0Bz), 2.68 
(IB, dd, J=8.5, 17.0Bz), 2.77 (3B, s) , 2.95-3.25 (IB, m) , 3.19 (IB, t, J 
=8.8Hz), 3.56 (2B, t, J=6.6Bz), 3.65 (IB, dd, J=7.0, 8.8Bz) , 3.8-3.9 (2H 
, in), 7.1-7.25 (2H, m), 7.35-7.55 (3B, n) . 
##094 

n-(4-? n n^;i/)-i-^^-;i/-5-^^y-N-7x-;i/-3-trn u > A ;i/ 

h NMR (CDC1 3 ) 8 1.58-1.89 (4H, m), 2.23 (IB, dd, J=9.3, 16.7Bz), 2.60- 

2.80 (4B, ■), 2.97-3.25 (2H, ■) , 3.50-3.81 (5H, n) , 7.11-7.20 (2H, n), 7 
.36-7.53 (3B, ■). 
##W5 
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N-(5-? n □^>^;i/)-l-^f-^-5-^-^rV-N-7xn;i/-3-tf n U ^>^J^/^^r^ 
S- K 

X H NMR (CDCI3) 8 1.35-1.87 (6H, m), 2.23 (1H, dd, J=9.3, 16.3Hz), 2.60- 
2.80 (4H, b), 2.95-3.24 (2H, m), 3.52 (2H, t, J=6.4Hz), 3.59-3.77 (3H, m 
), 7.10-7.20 (2H, a), 7.38-7.53 (3H, a). 
[0 0 6 3] 
£ ###16-1 

2- { y-3-fcTD U fl/tf-MT-V J}W&tt)Y 

###IlT^e>4xfe^#f(2.00g, 9.2mBol)&DMF(20alMci§j§?U *#T"e?K 
fSHb^hU ?A(605&, 916Bg, 23mBol)$:iDx.TMST'm^^bfco igs^T 
^D^^n:^;i/(3.05Bl, 28Bool)$:inx.T^TT*30^ Sfi*e6«FRISff 1/ 
tz 0 H^$:^TT*0.5N^(100ml)fca^^X^;i/(50BlX3)T*ttmbfec 

57^-(^y^y;i/70g, B«x*/b/;**;-/b=i/o^95/5)c#i,fc. b®® 

#&«mS«LT»ft£4&(2.43g- f 8.0mmol, 87X)&*&fc„ BP72-74TC 
! H NMR (CDC1 3 ) 6 1.28 (3H, t, J=7.2Hz), 2.28 (1H, dd, J=9.4, 16.4Hz), 2 
9 .75 (1H, dd, J=7.8, 16.4Hz), 2.78 (3H, s) , 3.1-3.35 (2B, b), 3.6-3.8 (IB 
, b), 4.22 (2H, q, J=7.2Hz), 4.26 (1H, d, J=17.1Hz), 4.45 (1H, d, J=l7.1 
Hz), 7.3-7.55 (5H, b). 
##M6-2 

2-{[(i-**/i/-5-**y-3-bTn u v-MX^X-M r-V J)W& 

##^6-17?#e>nfe'ft-a-^(1.83g, 6.0Baol)&*#,>-;i/(20Bl)tc?§8?U 8 

M*»ft^-hy^A**aJ[(i.5«i)&jnit.T^ffl*eio©rafi»bfe. iHa»(i3«i) 

«£E«8bT*Sfc£ft(1.54g, 5.6bbo1, 93X)&fcfc. 
*H NMR (CDC1 3 ) 5 2.35 (1H, dd, J=9.0, 17.0Hz), 2.75-2.95 (1H, b), 2.80 
(3H, s), 3.1-3.35 (2H, b), 3.65-3.8 (1H, a), 4.31 (IB, d, J=17.4Hz), 4.4 
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5 (1H, d, J=17.4Hz), 7.3-7.55 (5H, m). 
[0 0 6 4] 

N-(2-t KD=3p$/x^^)-l-^^;i/-5-^-^rV-N-7x-;i/-3-lf n U i/yjiJltf*r 
"frS K 

##^6-2T*#£*lfcft£%(829mg, 3.0mmol), h U ^ > (0.627ml , 4 

.5mnol)£THF(15ml)lC|§j5?U -15*C"Z?# D O^rlfcx^-;!/ (0.43ml, 4.5mmol) £;&n 

xT-i5 , c^e>-iox:T*3o^M#bfco ^vat-iotct'*^^^^ h y M 

0 227mg, 6.0inmol)$:7K(1.5ml)JC^bfc^l:ia^-10TC^e)0TCT*l^^L 

7>f-(e/u*^;i/iog, »ifcx*/i,/**7-/b=i/o^95/5)ic#Lfc D bi$b# 

$r^jEt^LT^M^%(662mg, 2.5mmol, 84J) tt#fc. 
*H NMR (CDC1 3 ) 5 2.27 (1H, dd, J=9.5, 16.9Hz), 2.71 (1H, dd, J=8.4, 16. 
9Hz), 2.78 (3H, s) , 3.0-3.25 (1H, m) , 3.22 (1H, t, J=8.9Hz), 3.66 (1H, d 
d, J=6.6, 8.9Hz), 3.7-4.1 (4H, m) , 7.15-7.3 (2B, ■), 7.3-7.55 (3H, m). 
###16-4 

N-(2-^unx5 1 ;i/)-N-7xx;i/-i-^5 1 ;i/-5-^-^y-3-trD u vyij)^^K 
• K 

##M6-3T*#e>tlfe^^(659mg, 2.5mmol) > h y 7 ^-fy-fc* 7 j >(857m 
g, 3.3mmol) % Hiftffc^3R(10»l)©ffi^&iDlKB8*Tl©iajl» bfe» 

7h^57>f- ($/ y ijtfmog, WM**)i/* * J -;i/=i/o-95/5)ic# Lfeo 

«fc£S?x*/bx-x/l' , C»5?Mk 8ffi««LT«fi'ft£4&(366«g, 1.3mmol, 5 
2X)£#fc 0 

*H NMR (CDCI3) 5 2.25 (1H, dd, J=9.3, 16.9Hz), 2.70 (1H, dd, J=8.2, 16. 
9Hz), 2.78 (3H, s) , 2.95-3.25 (1H, ■) , 3.21 (1H, t, J=8.9Bz), 3.55-3.75 
(3H, m), 4.00 (1H, dt, J=13.9, 6.2Hz), 4.11 (1H, dt, J=13.9, 6.6Hz), 7.2 
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-7.3 (2B, m), 7.35-7.55 (3H, m). 
[0 0 6 5] 

H-O-i' D D ^^/)-N-(3,4-y ^ D D 7 i->ll/)'l-^f ;i/-5-^ 3r V -3- fcf n U 

*H NMR (CDC1 3 ) 8 1.95-2.15 (2H, m), 2.28 (1H, dd, J=9.7, 17.1Hz), 2.6-2 
.8 (1H, m), 2.80 (3H, s) , 2.95-3.2 (1H, m), 3.24 (1H, t, J=9.2Hz), 3.56 
(2H, t, J=6.4Hz), 3.66 (1H, dd, J=7.0, 9.2Hz), 3.75-3.9 (2H, m), 7.05 (1 
H, dd, J=2.4, 8.6Hz), 7.31 (1H, d, J=2.4Hz), 7.57 (1H, d, J=8.6Hz). 
##M8-1 

n- [2-(i *v=7 ;v) x^;i/] -1-* ^;i/-5-*3f y-N-7 x n;i/-3-n° 

##05lT*#e>tlfc'ffc^(2.4Og, llmmol)$:DMF(22ml)lCi§fi?U SJc^TT?* 
fUb^hU ?i*(60X, 880mg, 22mniol)$:iDAT|^^7:l©TO^Lfeo gc^T2 
-(2-^D=EXf ,3-S/^^r V 9 > (2.58«1 , 22minol) £;&||X.T80 , CT*12B||^I 
H^S:MffiaiiL7K(45ml)$:iOA^^Dn^^>(45mlX3)T*fl|£tib 

W^yj -(2/U*y;i/70g, ^x^;i//^^7-;i/=i/o-»9/i)tc#bfco B 

JB£Sg«l/T*aft^»(2.47g, 7.8mmol, 70*) &&3t6*S£i: UT#fc„ 
B P 108-110r 

X H NMR (CDCI3) 8 1.91 (2H, dt, J=4.4, 7.3Hz), 2.23 (1H, dd, J=9.1, 16.9 
Hz), 2.70 (1H, dd, J=8.0, 16.9Hz), 2.77 (3H, s) , 2.95-3.15 (1H, m), 3.18 
(1H, t, J=9.1Hz), 3.66 (1H, dd, J=6.9, 9.1Hz), 3.75-4.0 (6H, «), 4.93 ( 
1H, t, J=4.4Hz), 7.15-7.25 (2H, ■), 7.35-7.55 (3H, a). 
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[0 0 6 6] 

N- [2-*;i/^ ;i/xf f ;i/-5-t ^ v-N-7 x-;i/-3-i^ n y Vy-h^-R^V 
^ F 

##M8-lT*#e>4xfejb^(1.95g, 6.1mol)%lN*»(10»l)K:tSj»bM-ei 

At^it, ^JE««8bT^S^^(1.66g, 6.1mmol, 99*) 

^ 2 H NMR (CDC1 3 ) 8 2.23 (1H, dd, J=9.4, 16.6Hz), 2.6-2.8 (3H, m) , 2.77 (3 
H, s), 2.95-3.15 (1H, m), 3.18 (1H, t, J=9.1Bz), 3.61 (1H, dd, J=6.9, 9. 
lBz), 3.98 (IB, dt, J=14.0, 6.6Hz), 4.14 (lfl, dt, J=14.0, 6.9Hz), 7.1-7. 
25 (2B, ■), 7.35-7.55 (3H, m) , 9.77 (IB, t , J=1.9Hz). 
##M9 

n- [3-(A-Ky^)v-i-\fK y zfu tr;i/] -4-* ^;i/7- u y 2£gg& 

4-^> ^Vl/fcf^U ^>(3.51g, 20mmol) > DBU(0. 030ml, 0.2mmol)0DTBF(40ml) 
*t$lCM#T. W >(90%, 1.49ml, 20mmol)tf)THF (5ml )?§?£$: 5 

^M^WTKITU -20TC^e>-10lC{C±#$-ti:^^bl^TO^Lito $|V>T-10 
TCT'p-h>n/>f ^>(2.14g, 20mmolK h U T"fe h^ri/frMikfoVM^ h U C«k(8. 
# 48g, 40mmol)Zm^to&T&UilV±M-2lite&io23mmmWLt~o ^fiW* 
(160ml), *5:iD^i?X^;i/(60mlX3)T»aibfco *«M&***HV$f* $/ 

h ^7-f-(i/'j £4* ;noog, 
Ri*x*/b/**y-;i/=i/0^9/l-»4/l)C#bfc. BI$B#£^jEE^jiiLTfti 
^©N-[3-(4-/<>^;v-i-tf^y s?;i/) bf;i/]-4-^^;i/T-y >(4.07g, 12.6 

mmol, 6Z%)*nfc 0 

h NMR (CDCI3) 5 1.15-1.95 (9H, s) , 2.23 (3B, s), 2.42 (2H, t, J=6.8Hz) 
, 2.55 (2H, d, J=6.6Hz), 2.85-3.0 (2H, m) , 3.13 (2H, t, J=6.4Hz), 6.51 ( 
2B, d, J=8.4Hz), 6.98 (2B, d, J=8.4Bz), 7.1-7.35 (5B, m). 

N-[3-(4-^>^/I/-l-fcT'<y ^;i/)^nfcf^/]-4-^^;i/7-y >(4.07g, 12.6ma 
ol)lC2-^DAV-^(20ml), 4Mfifl;**(»i|x^^*a[, 8ml) &fltl*.T#r ffi h 

6 9 ffiH# 2000-3042322 



#5p 11-122549 



^>(4.52g, llmmol, 57*) £ hX%k 0 
mp 182-192t; (dec) 

h NMR (DMSO-dg) 8 1.4-1.9 (5H, m), 2.0-2.25 (2H, m), 2.31 (3H, s) , 2.4 
5-2.6 (2H, b), 2.7-2.95 (2H, m) , 2.95-3.55 (6H, m), 7.1-7.45 (9H, m). 
Anal. Calcd for C 22 B 3() N 2 -2HC1-0.5B 2 0: C, 65.34; B, 8.22; Cl, 17.53; N, 6 
.93. Found: C, 65.24; H, 8.38; Cl, 17.37; N, 6.98. 

[0 0 6 7] 
###110 

N- [3-(4-/<> ^;i/-l-tf^ U -fU i?M 7- u y 2ttl$ 
T-U>&fflVNT##M9^^©^lSi:^^S$:^V^0^^$:#fc o 

JR4S47J. 

mp 217XJ (dec) 

h NMR (D 2 0) 5 1.44-1.56 (2H, m), 1.81-1.84 (3H, m) , 2.08-2.24 (2H, m) , 
2.62 (2H, d, J=6.6Bz), 2.85-2.96 (2H, m), 3.12-3.20 (2H, m) , 3.48-3.56 
(4H, m), 7.25-7.65 (10B, m) . 

Anal. Calcd for C 21 B 2g N 2 -2flCl -0.5B 2 0: C, 64.61; B, 8.00; N, 7.18. Found: 
C, 64.71; B, 7.92; N, 7.32. 

N- [3-(4-/<> ^Vl/-l-tf U fcf M -4-tert-^/l/7- U > 2&M& 

JRS(551)5. 
mp 203-213^ (dec) 

h NMR (DMSO-dg) 6 1.27 (9B, s) , 1.4-1.9 (5B, m) , 2.0-2.2 (2B, m), 2.45 
-2.6 (2H, m), 2.75-2.95 (2H, m) , 3.0-3.7 (6B, m), 7.1-7.4 (7B, o), 7.44 
(2B, d, J=8.4Bz). 

Anal. Calcd for C 25 B 3 gN 2 -2HCl -0.2B 2 0: C, 68.07; B, 8.77; Cl, 16.07; N, 6 

.35. Found: C, 68.10; B, 8.80; Cl, 15.85; N, 6.35. 

###J12 



n- [3-(4-/<> i?;i/-i-tr^ u ^»^n MM -5->r > **^;i/7 ^ y 2&$*i& 

ap 175TC (dec) 

X B NMR (D 2 0) 6 1.42-1.50 (2H, a), 1.87-1.93 (3B, m), 2.08-2.15 (4H, a), 
2.61 (2H,.d, J=6.6Hz), 2.82-2.94 (6H, a), 3.10-3.18 (2H, m), 3.26-3.54 
(4H, a), 7.12 (IB, d, J=7.8Bz), 7.24-7.41 (7B, a). 

Anal. Calcd for C 24 E 32 N 2 -2BC1-0.25B 2 0: C, 67.67; B, 8.25; N, 6.57. Found 
^ : C, 67.73; B, 7.97; N, 6.50. 
[0 0 6 8] 

###913 

N-[3-(4-/0^-l-tfX U i?)l)zfU lf;i/]-4-^ h ^Pi/T— U > 2i£^l& 

4-* h^^T-U>$:ffiv^T##M9i:^0M^i:#^a$:^v^Sft^ 
%&#fco JR^38X 0 
mp 154-159X: (dec) 

h NMR (DMSO-dg) 8 1.4-1.95 (5B, a), 1.95-2.2 (2B, a), 2.45-2.65 (2B, m 
), 2.7-3.0 (2B, a), 3.0-3.55 (6B, m) , 3.76 (3B, s) , 7.02 (2B, d, J=8.8Bz 
), 7.1-7.45 (7B, a). 
0 Anal. Calcd for C^Bg^O • 2BC 1 -0.4B 2 0: C, 63.12; B, 7.90; CI, 16.94; N, 
6.69. Found: C, 63.12; B, 7.84; CI, 16.71; N, 6.78. 
##M14 

N-[3-(4-/0^-l-tT/<y Vfr)-JU\ZM h*ri/T—Vy 2M.WH& 

3,4-y* h*i/7-v>zm*x**m9£m&<DBLi&£ttm&m%n»&m 

ap 149-159TC (dec) 

2 B NMR (DMSO-dg) 6 1.4-1.9 (5H, m) , 2.0-2.25 (2B, a), 2.45-2.6 (2B, a), 
2.75-3.0 (2B, a), 3.0-3.65 (6H, a), 3.77 (3B, s) , 3.79 (3B, s), 7.03 (2 
B, s), 7.05-7.4 (6B, a). 

Anal. Calcd for C 23 B 32 N 2 0 2 -2BCM.0B 2 0: C, 60.13; B, 7.90; CI, 15.43; N, 
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6.10. Found: C, 60.13; H, 7.72; Cl, 15.26; N, 6.06. 
##M15 

N-[3-(4-^>^;w-tr^u *Jfr)-?u\ZM-ZA-*J*- h**/y- y y 2&m& 

mp 160°C (dec) 

h NMR (D 2 0) 8 1.38-1.51 (8H, m) , 1.89-1.96 (3H, m) , 2.10-2.19 (2H, m), 
2.63 (2B, d, J=6.6Hz), 2.86-2.94 (2B, b), 3.12-3.20 (2B, m), 3.45-3.55 
(4B, b), 4.13-4.23 (4H, m), 7.02-7.39 (8H, m). 

Anal. Calcd for C 25 H 36 N 2 0 2 -2HC1 -0.6H 2 0: C, 62.51; B, 8.23; N, 5.83. Foun 
d: C, 62.30; H, 8.10; N, 5.84. 

[0 0 6 9] 
###116 

N- [3-(4-/< y v Vfr) -?u tf;i/] -4-9 nn7-'J> 2^mu 

mp 155-1591C (dec) 

h NMR (DMSO-dg) 8 1.4-1.9 (5B, m) , 1.9-2.1 (2B, b) , 2.45-2.6 (2B, m) , 
2.7-2.95 (2B, n) , 2.95-3.5 (6B, m), 6.85 (2B, d, J=9.2Bz), 7.1-7.4 (7B, 
b). 

Anal. Calcd for C 21 B 27 C1N 2 '2BC1 : C, 60.66; B, 7.03; Cl, 25.58; N, 6.74. 

Found: C, 60.85; B, 6.81; Cl, 25.33; N, 6.79. 

#%M17 

n- [3-(4-/< y y pj\/)zfu \±M -s-i7 u u 7- y y 2&w& 
3-^ddt-u y*m^T&%m9£m&<DKfc£mmmmzft^mmik&ys 

ap 202r (dec) 

h NMR (DMSO-dg) 8 1.53-2.01 (7B, b) , 2.50-2.55 (2B, b), 2.66-2.92 (2B, 
m), 3.08-3.20 (4B, n), 3.38-3.44 (2B, b) , 6.61-6.69 (3B, b), 7.07-7.30 
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(6H, m). 

Anal. Calcd for C 21 B 27 ClN 2 '2HCl-0. 1H 2 0: C, 60.39; H, 7.04; N, 6.71. Foun 

d: C, 60.33; H, 6.93; N, 6.84. 

##0318 

*" n- [3-(4-/<> ^>-i-tr^s u pji) zfu \f.M -za-v vuur-vy 2mm& 

£®*m=. a 4X^53%. 
mp 203"C (dec) 

£ h NMR (DMSO-dg) 6 1.49-1.76 (5H, m) , 1.91-1.96 (2H, m), 2.50-2.55 (2H, 
m), 2.79-3.17 (6H, m) , 3.38-3.44 (2H, n) , 6.68 (1H, dd, J=2.8, 8.8Hz), 
6.75 (1H, d, J=2.6Hz), 7.17-7.30 (6B, m). 

Anal. Calcd for C 21 B 2 gCl 2 N 2 -2BCl-0.5fl 2 0: C, 54.92; H, 6.36; N, 6.10. Fou 
nd: C, 55.11; B, 6.64; N, 6.37. 

[0 0 7 0] 
##M19 

N-[3-(4-/<>^;i/-i-tf^y i?;i)7u y zmm^. 

% op 177TC (dec) 

h NMR (DMSO-dg) 6 1.53-1.75 (5B, m) , 1.94-1.98 (2B, m) , 2.51-2.54 (2B, 
. m), 2.66-2.84 (2B, m) , 3.06-3.10 (4B, ra) , 3.38-3.44 (2H, m) , 6.51-6.55 
(IB, m), 6.67-6.77 (IB, m) , 7.11-7.34 (6B, ■) . 

Anal. Calcd for C 21 B 2 gF 2 N 2 -2BCl : C, 60.43; B, 6.76; N, 6.71. Found: C, 5 

9.93; B, 6.67; N, 6.74. 

###J20 

N- [3-(4-/< y S»-l-tf K V 7°U tf M -2A-& 7 ft* n 7 — V > 21&ffl& 

2A-p7fr*u7-vy*m^T&%M9£mm<DBLfctm®&mzft^$tm 

KOltoZmito JR^43X„ 
■P 18ir (dec) 
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*B NMR (DMSO-d 6 ) 6 1.53-1.75 (5H, m) , 1.95-2.02 (2B, m), 2.50-2.54 (2H, 
m), 2.66-2.84 (2H, m) , 3.05-3.18 (4H, m) , 3.37-3.43 (2B, m) , 6.72-6.94 
(2H, m), 7.04-7.34 (6H, n). 

Anal. Calcd for C 21 H 26 F 2 N 2 -2BCM.OH 2 0: C, 57.93; H, 6.95; N, 6.43. Foun 

d: C, 57.46; H, 7.04; N, 6.14. 

###121 

N- [3-(4-/<> ^Vlz-l-fcT^ V i?A/)zfn MM -2,6-i/7Mn7- V y 

^ it&mzmito iR^i5%„ 

op 168TC (dec) 

h NMR (D 2 0) 5 1.41-1.50 (2H, n) , 1.83-2.08 (5H, m), 2.61 (2H, d, J=6.4 
Hz), 2.82-2.94 (2H, m) , 3.12-3.55 (6H, m) , 7.06-7.42 (8H, m). 
Anal. Calcd for C 21 B 26 F 2 N 2 «2BC1: C, 60.43; H, 6.66; N, 6.71. Found: C, 6 
0.27; H, 6.66; N, 6.64. 

[0 0 7 1] 
##M22 

n- [3- (4-^ y $;;i/-i-fcf ^ u Pfr) zfu^M -3-t nn-4-7;i/tor-'j> zm. 

mp 197*C (dec) 

X B NMR (DMSO-dg) 8 1.53-1.75 (5H, a), 1.94-2.02 (2H, m), 2.50-2.55 (2H, 
■), 2.80-2.85 (2H, m) , 3.07-3.10 (4B, m) , 3.38-3.45 (2B, m), 6.67-6.73 
(IB, m), 6.84 (1H, dd, J=3.0, 6.0Bz), 7.13-7.34 (6B, a). 
Anal. Calcd for C 21 B 26 C1FN 2 '2HC1-0.5H 2 0: C, 56.96; H, 6.60; N, 6.33. Fou 
nd: C, 57.12; B, 6.43; N, 6.46. 
###J23 

N-[3-(4-^>^-l-fcf^U zfU \f.M -4-( h U yA*U*m)T—V > 2 
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4-( h u 7 u * ? ;io r - v y^m^xm^mBt mmoRfo t nwm * 

mp 168T: (dec) 

J B NMR (DMSO-dg) 6 1.56-1.75 (5H, m), 1.95-2.06 (2H, m) , 2.50-2.55 (2H, 
n), 2.80-2.90 (2H, m) , 3.04-3.18 (4H, m) , 3.38-3.45 (2H, m) , 6.70 (2H, 
d, J=8.6Hz), 7.16-7.40 (7H, m). 

Anal. Calcd for C 22 B 27 F 3 N 2 '2HC1 : C, 58.80; H, 6.50; N, 6.23. Found: C, 5 

8.64; B, 6.47; N, 6.32. 

##M24 

n- [z-U-Ky $»-i-hf^ y P)v) zfu tf M -3,5-tr * (h'j7Mn^ rji) y- 
y y 2%.m& 

mp 185*C (dec) 

l E NMR (DMSO-dg) 8 1.50-1.76 (5H, m), 1.91-1.97 (2H, m) , 2.50-2.55 (2H, 
n), 2.80-2.86 (2H, m), 3.08-3,24 (4H, m) , 3.40-3.47 (2B, m) , 7.05-7.34 
(8H, m). 

Anal. Calcd for C 23 B 2 gFgN 2 v2HCl -l.OBgO: C, 51.60; H, 5.65; N, 5.23. Foun 
d: C, 51.69; H, 5.54; N, 5.43. 

[0 0 7 2] 
##0U25 

N-[3-(4-/0^;i/-i-tr^y *?)v)7u\fM-*-(\*v 7Mu* h*ct/)7=.v> 

mp 175*C (dec) 

h NMR (DMSO-dg) 8 1.54-1.75 (5H, m), 1.98-2.06 (2B, m) , 2.50-2.55 (2B, 
■), 2.80-2.90 (2B, ■), 3.12-3.19 (4B, ■), 3.39-3.45 (2B, m) , 6.68 (2B, 
d, J=8.8Bz), 7.16-7.34 (7B, m). 

7 5 ffit#2O00-3 04 23 2 2 
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Anal. Calcd for C^H^NgO^HCl -l.lHgO: C, 54.45; H, 6.48; N, 5.77. Fou 

nd: C, 54.26; H, 6.17; N, 5.97. 

###526 

n- [3-(4-/<> ^;i/-i-tf^'; v/DzTu tr/n -l-i-y^^r $ y 

mp 175*C (dec) 

! H NMR (DMS0-d 6 ) 8 1.55-1.75 (5H, m) , 2.10-2.20 (2H, m) , 2.50-2.55 (2B, 
b), 2.80-2.90 (2H, b), 3.10-3.18 (2H, b) , 3.33-3.45 (4B, b) , 6.82-6.86 
(1H, b), 7.16-7.37 (7H, b), 7.46-7.50 (2H, b), 7.81-7.86 (IB, ■), 8.21-8 
.26 (1H, b). 

Anal. Calcd for C^Bg^-MCl-l.OBgO: C, 66.81; B, 7.62; N, 6.23. Fonnd: 
C, 66.60; B, 7.53; N, 6.25. 
###927 

N _ [ 3 -(4-/< y p)l-l-\?K U VJl) 7°U \fM -3-7 x -71/ 7 - U > 2%6tfi 

$>£*#fco JR*55X. 
bp 164-169TC (dec) 

X B NMR (DMS0-d 6 ) 8 1.4-1.9 (5B, b) , 1.9-2.2 (2B, b) , 2.45-2.6 (2B, b) , 
2.7-3.0 (2B, b), 3.0-3.55 (6B, b) , 6.95-7.1 (IB, b) , 7.1-7.55 (11B, b) , 
7.64 (2B, d, J=7.0B2). 

Anal. Calcd for Cg^N^BCl -0.9B 2 O: C, 68.46; B, 7.62; Cl, 14.97; N, 5 
.91. Found: C, 68.55; B, 7.62; Cl, 14.87; N, 5.96. . 

[0 0 7 3] 
#%#528 
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op 134-139*0 (dec) 

h NMR (DMS0-d 6 ) 5 1.4-1.9 (5B, m) , 1.9-2.15 (2H, m) , 2.45-2.6 (2H, m) , 
2.7-2.95 (2B, m) , 2.95-3.5 (6H, m), 5.08 (2H, s) , 6.6-6.85 (3H, m) , 7.1 
-7.5 (11H, m). 

Anal. Calcd for C 2 gH 34 N 2 0-2HCI : C, 68.98; H, 7.44; CI, 14.54; N, 5.75. F 

onnd: C, 68.90; H, 7.37; Cl, 14.23; N, 5.74. 

##M29 

4-(/<> i?Jl**r S/)-N- [3-(A-Kyi/)l-l-t:K V i??l)zfu hT/1/] 7-U > 2&$ 
np 160-170X3 (dec) 

h NMR (DMSO-dg) 8 1.4-1.95 (5H, m), 2.0-2.25 (2H, m) , 2.45-2.6 (2H, m) 
, 2.7-2.95 (2H, m), 2.95-3.5 (6H, m) , 5.12 (2H, s) , 7.05-7.5 (14H, m). 
Anal. Calcd for C^H^NgO^HCl : C, 68.98; H, 7.44; Cl, 14.54; N, 5.75. F 
ound: C, 68.73; H, 7.41; Cl, 14.24; N, 5.64. 

[0 0 7 4] 
#^#130 

♦ 3-(4-^> s;;i/-i-tf ^ y V—ju) -Ju $ y 

A-KyVlW^VVy (24.6 g, 140 mmol) (D N,N'-^f^M7^ F ( 
250 «L) $-(3-zfU=EzfU¥j\/)7&)\/>( 5. K (37.5 g, 140 mmol), ffi 

V^, Kt*iJ^ (38.7 g, 280 mmol) £#0*., g&T* 14 mm&WLfc. fc 
mmzfr (200 mL) ZMtLs mSftX^;i/(300 mLX2) T?ttffltfc 0 ^«|JIS:7K ( 
400 »L) fe<ktK^f0^b^hU Vl*7kmm (400 mL) T'&HK 
?A±T*i£^ S/yfc^rVb (100 g) 5rMbT5ii (#Kx^/l/T*|gffl), 

ffihfc. #&nfefflisa&»iftx^^-/\^>^e>sigsuT2-i3-(4-/<>5; 
>n/-i-bf/<y i;x;i/)^n^;i/]-iH->f y>f > K-;i/-i,3(2H)-^> 27.4 g Ofc 

^ 69%) 500 mg (1.38 »»ol) <Z>:r#/-;i/ (5 mL) 

„ K5S?>-#5ftl4& (345 mg, 6.9 mmol) SriO*. 90 < C7?2l§|^inl^31^Lfe 
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2**mm (10 mL) SiD^ »»XfMfh7tKn77> = 1/1 (2 
0 mLX3) T*Mmtfe 0 *«Mfc**M*hy*A±*«*L »fiE»«l 
bfc„ M&T-feh-hy^e>IS*ffcS"&T*«ft#ft 329 mg (JR$ 95%). 

mp 59-61X3 

J H NMR (CDC1 3 +D 2 0) 8 1.20-1.38 (2H, n), 1.40-1.70 (5H, m) , 1.71-1.89 (2 
H, m), 2.26-2.43 (2H, m), 2.53 (2H, d, J = 6.6 Hz), 2.72 (2H, t, J = 7.0 
£ Hz), 2.90-3.00 (2H, m), 7.10-7.30 (5H, n) . 
##M31 

l-(3-T tf;i/)-4-(4-^ DD7 x^l/M-hT'* U V J -Jl 

4-(4-^an7i-^)-4-t Kn*^i£*y 2>:/&#vxT##«30fcB8$cD£ 

JK^67% 

mp 102-104"C 

h NMR (CDC1 3 ) 8 1.60-1.80 (5H, m) , 2.00-2.20 (2B, m) , 2.30-2.50 (4H, m 
), 2.72 (2H, t, J = 7.0 Hz), 2.75-2.90 (2H, m) , 4.80 (2H, br) , 7.20-7.50 
(4H, ■). 
# [0 0 7 5] 

##0932 

N-/<>^;i/-3-(4-^<>^;i/-i-tf^y *?—A,)-i--?urt>7$ > 

##M30T*#e>tlfejfc^ (500 mg, 2.15 mnol)©^h^b Kn77> (3 mL 
) fSWLKL. ^>XT;i/ft K (323 mg, 2.20 maol)tf)-x h ^ KC7^> (2 nL 

) ^s:ot:T*aTb, &uvmmmnvit. za&m^ ovx-mm d68 mg, 

2.80 mmol) ©fh7kKn77> (5 mL) fgfcifcigTU OV^hyT-feh* 
t/TK^b^^^-t-hy ?A (593 mg, 2.80 mmol) §ri0^ % gMT*14B£ISi£# I, 
fee Sr^EitagU SS{C»iif;i//fh7tKD77> = 1/1 u 

(10 mL)*iD;^ 5£ Lfeo #«&igl8#* #£>*ifeilMK^*:;*j 

7A7n7b^77-f- (&g£7;t/^ iSttflnil, 50 g, »&:n*;i/~Bm 




4f ¥ 1 1-1 2 2 5 4 9 



X^/** ) -/b = 4/lT*^m) ^»»U«Hft^«f (340 mg, 49«, ffiftft) 

*H NMR (CDCI3) 5 1.10-1.88 (10B, ») , 2.35 (2H, t, J = 7.5 Hz), 2.52 (2H 
, d, J = 6.6 Hz), 2.66 (2H, t, J = 6.8 Hz), 2.88-3.00 (2H, m) , 3.78 (2H, 
s), 7.11-7.36 (10H, m). 
###133 

4-({[3-(4-^>^^-i-tr^y i?-fr)7v¥)i]7$ ;UfA)7x;-^/ 

JR*5« 

h NMR (CDC1 3 ) 5 1.20-2.00 (9H, m), 2.40 (2H, t like, J = 7.0 Hz), 2.50 
(2H, d, J = 6.2 Hz), 2.68 (2H, t like, J = 7.0 Hz), 2.88-3.00 (2H, m) , 

3.65 (2H, s), 3.80-4.66 (2H, br), 6.57 (2H, d, J = 8.4 Hz), 7.03 (2H, d, 
J = 8.4 Hz), 7.10-7.31 (5H, m). 

##0934 

3-(4-K y £»-l-bf * >J ^-;i/)-N-(l-t" 7* lb % ?Jl)-l-7* D A> T * > 

*H NMR (CDCI3) 8 1.05-1.35 (2H, m) , 1.37-1.93 (7H, m), 2.22 (1H, br s) , 
2.37 (2H, t, J = 7.3 Hz), 2.47 (2H, d, J = 6.8 Hz), 2.79 (2H, t, J = 6. 
8 Hz), 2.85-2.95 (2H, ■) , 4.24 (2H, s) , 7.10-7.32 (4H, m) , 7.39-7.57 (4H 
, m), 7.76-7.90 (2H, ■), 8.09-8.13 (2H, ■). 

[0 0 7 6] 
###135 

3-(4-/0^;i/-i-tf^y i;^;i/)-N-(2-t7f;i/^f;v)-i-7°n;07^ > 
W$ 43X GAWHO . 
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h NMR (CDCI3) 8 1.15-1.35 (2H, m), 1.40-1.93 (8H, m), 2.36 (2H, t, J = 
7.4 Hz), 2.49 (2H, d, J = 6.6 Hz), 2.70 (2H, t, J = 7.0 Hz), 2.80-3.00 
(2H, n), 3.95 (2H, s), 7.09-7.32 (5H, m) , 7.40-7.51 (3H, m) , 7.76-7.84 ( 
4H, m). 
##fl!36 

1- [3-K> s>>7 ^ J)zfu \z&] -4-(4-^ □ n 7 x-;i/)-4-tf y s; y 

mm 4sx gmto). 

J H NMR (CDCI3) 8 1.60-1.90 (6H, m), 2.06 (2H, td, J = 13.4, 4.4 Hz), 2. 
33-2.52 (4H, m), 2.73 (2H, t, J = 6.8 Hz), 2.80-2.86 (2H, m) , 3.80 (2H, 
m), 7.20-7.50 (9H, m). 
##0!|37 

4-(4-? n n 7i-;i/)-i-[3-W v y°u ¥)],7$J)7°u *J J-jv 

urn 45%. 

h NMR (DMS0-d 6 ) 8 1.24 (6H, d, J = 6.6 Hz), 1.50-1.70 (2H, m), 1.70-2. 
00 (4H, b), 2.40-2.60 (5H, ■) , 2.70-2.90 (2H, m) , 2.95 (2H, t, J =7.3 H 
z), 3.20-3.40 (2H, n) , 7.37 (2H, d, J = 8.7 Hz), 7.49 (2H, d, J = 8.7 Hz 
). 

#:%M38 

4-(4-^DD7i^)-l-[3-(J/^a^W^ J)7°U bf>] -4-fcf^ U - 

###i3i T'mbftfcit&yatistu^vjyzm^T. mrnwtt hmmnu. 
urn 58X. 

h NMR (CDCI3) 8 1.10-1.40 (6H, ■), l .50-1.96 (10H, m), 2.08 (2H, td, J 
= 11.6, 4.4 Hz), 2.38-2.60 (4H, ■) , 2.77-2.92 (4H, ■), 2.80-3.40 (1H, b 



— J. £. o ^ a 



r), 7.31 (2H, d, J = 8.8 Hz) , 7.44 (2H, d, J = 8.8 Hz). 

[0 0 7 7] 
###139 

4-(4-? dd7i [3-(i/ ^ n ^>^;i/7 ^ y ) y □ t? -4-tr/< u s>V - 
##M31T*# £ ^> * n Ky * j y £ # ^x. .##0932 £ mm<Dfc 

&m 57«. 

^ : H NMR (DMSO-dg) 8 1.40-2.20 (13H, m), 2.30-2.60 (2H, m), 3.00-3.60 (8H 
, m), 5.62 (1H, s), 7.43 (2H, d, J = 9.2 Hz), 7.50 (2H, d, J = 9.2 Hz), 
9.06 (1H, br s). 
###140 

A-Ky $»-i-(3-* n □ -f u tf;i/) tf ^ U 

A-Kyi/fr^HJ Vy (100 mg, 0.57 mmol) CD N,N' -^^f^t^A?^ K 
(2 mL) f&t&K. Hnn-3-a-K^nA°> (117 mg, 0.57 mmol). ^V%T> h 
VjL^fryzy (58 mg, 0.57 mmol) ZMx.. g&T* 14 ^^^Lfc„ 
fC* (10 mL) £#tJ;L, Bf^^b (20 mLX2) T*#lffil,fe„ ;£«IJI£>!K (20 mL 

• »*7A^D7h^77^ - (&g£7;i/^ m&miU, 50 g, 

;i//N-/\^r-9"> = l/20T*i§m) Xmmvmmit^ (86 mg, 60%, ttfttt) 

fee 

X H NMR (CDClg) 6 1.15-2.05 (9H, m), 2.43 (2H, t, J = 7.0Hz), 2.53 (2H, 
d, J = 6.6 Hz), 2.80-3.00 (2H, m) , 3.58 (2H, t, J = 6.6Hz), 7.12-7.33 (5 
H, m). 
###141 

n- [3-(4-/0 ^;i/-i- tf y ^n;i/) -fn if ;H -2-^r > y ^ > 

##W0T*#£*l7Mfcl^!l (755 mg, 3 mmol) tD7tb^h'j;V (5 mL) gftg 
IC, 2-T^/-f>^> (266 mg, 2 mmol) ©T-feh-hU;i/ (5 mL) h 
■Jlf;i/7$> (304 mg, 3 mmol) fcflDx.. SOTC'T* 5 m^MmmWht^o 

8 1 ffit#200 0-3 04 23 22 
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60 g, »»x^A/T*m) (150 mg, 22X, ttftft) 

o 

X H NMR (CDCI3) 8 1.10-1.32 (2H, m), 1.38-1.88 (8H, m) , 2.36 (2H, t, J = 
7.3Hz), 2.51 (2H, d, J = 6.8 Hz), 2.67-3.00 (6H, m), 3.16" (2H, dd, J = 
15.4, 7.0 Hz), 3.61 (1H, qui., J = 7.0 Hz), 7.12-7.32 (9H, m). 

[0 0 7 8] 
###942 

[i-(3-r-'j;-2-t: Fn3fi/-7u if ;i/)-4-tf / <U i;r;i/]-(4-7;i/tn7x^;i/ 
)*#7> 

(4-7MD7x-^/) (4-tf^U^x;b)^^y y &Wt& (1.05 g, 4.3 mmo 
1) £if^X^;i/ (50 mL) &Dfl^*M-ffc^ h U V2*7kmW. (10 mL) ©MlfclC 

iD^T, itlxfM'ttHJlfe. ^Jffc* (20 mL) -e«feiMR. Wmm^r^f 

*i/?2»±V$ZM* ffi±mmi>tc B ^M^T-feb-hU^ (30 mL) iZ^MV 
N-(2-^^r$/^— ;i/^^;i/)T— U y (700 mg, 4.7 mmol) ZMx.. 24B%ffitiQWt 

7^- (yVtiffr 100 g, B^x^i//** ^-^ = 9/1) T*¥ii§gU gtgft 

(510 mg, 33%, #}») £#fco 

J H NMR (DMS0-d 6 ) 8 1.57-1.86 (4H, m), 2.11-2.52 (4H, m), 2.86-3.33 (5H, 

m), 3.78-3.81 (1H, m) , 4.62-4.64 (IB, m) , 5.64 (1H, br) , 6.47-6.60 (3H, 

m), 7.02-7.09 (2H, m), 7.29-7.37 (2H, m) , 8.02-8.09 (2H, m) . 

##$J43 

5-#*v-i-7x:=.;]/-3-fcf n y i?yij)V#ym 

JZnyWi (25 g, 190 mmol) £7~y> (18 g, 190 mmol) ZMz.. 150*C 
T-l^in^S^^iirfco ?MPft* #e>tlfcffi^S:^^^-^ (200 mL) ICT 
I^^LT^Ift^ (35 g, 90|) £#fco 

m P i88-i89t: (*#y-;v). 

J H NMR (CDCI3) 8 2.60-2.86 (2H, m), 3.20-3.50 (1H, m), 3.92-4.10 (2H, m 
), 7.14 (1H, t, J = 7.6 Hz), 7.37 (2H, t, J = 7.6 Hz), 7 . 64 ( 2 h, d, J = 



11-122549 
7.6 Hz), 12.80 (IB, br s). 

Anal. Calcd for C n H n N0 3 : C, 64.38; H, 5.40; N, 6.83. Found: C, 64.34; 
B, 5.53; N, 6.91. 

[0 0 7 9] 
##M44 

i-K>^;i/-5-^-^y-3-tf □ v Vyjjfr-RyW. 

^tf o 

f urn 76%. 

■P 192-1 93*C (*&J-Jl). 

h NMR (CDClg) 8 2.69-2.92 (2B, m), 3.14-3.30 (IB, n) , '3.43-3.59 (2B, n 
), 4.39 (IB, d, J = 14.6 Bz), 4.53 (IB, d, J = 14.6 Bz), 7.19-7.38 (5B, 
■), 10.29 (IB, br s). 

Anal. Calcd for C 12 B 13 N0 3 : C, 65.74; B, 5.98; N, 6.39. Found: C, 65.80; 

B, 5.84; N, 6.48. 

##0945 

i-i/ 9 D'v* S/;i/-5-;t3f v-3-trn u Vy-hfr-RyW. 

y? u^**/)\st $yz%^z0%mw£mm<Dfcj&tmmmm*ft^mm<t 
&m 62%. 

bp i86-i87*c (^^y-;i/-e;x^;i/x-x;i/). 

h NMR (CDClg) 8 1.00-1.77 (10B, m) , 2.34-2.57 (2B, n), 3.08-3.23 (IB, 

■), 3.30-4.00 (4B, m). 

##M46 

i-^;i/-5-;*3f v-3-if □ y 

67X (ifilfcgj) . 

h NMR (CDClg) 8 0.93 (3B, t, J = 7.6 Hz), 1.23-1.59 (4B, ■) , 2.64-2.88 

8 3 fflU4# 2000-3042322 
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(2H, ■), 3.19-3.40 (3H, m), 3.56-3.74 (2H, ■), 7.20-7.60 (1H, br). 
##$147 

5-^^y-i-7x^f ;i/-3- tf n y 

7lW 7* > £ Jg v%T##$!43£ H*©jR«fc* WM&frv^3WBfl:-&* 
iK^. 60X. 

mp 185-1861C # /-/I/"). 

h NMR (CDC1 3 ) 5 2.54-2.88 (4B, ■), 3.05-3.21 (1H, ■), 3.40-3.62 (4H, m 
), 7.19-7.40 (5H, m), 7.70-8.20 (1H, br). 

[0 0 8 0] 
##$148 

5-#*y-i-(3-7x~;v:/nfcr/i/)-3-fcfo y ^>#;i/tf>^ 
5135. 

mp 88-90t; (^x^;i/). 

J e NMR (CDCI3) 8 1.78-1.93 (2H, »), 2.57-2.80 (4H, m), 3.09-3.69 (5H, m 

), 7.15-7.32 (5H, m) , 8.34 (1H, br s). 

##$149 

i-(4-^ h^s/^>^)-5-**v-»-^o y 
urn B3%. 

mp 153-155"C (**/-/!/). 

h NMR (CDCI3) 8 2.61-2.86 (2B, m), 3.08-3.24 (1H, m), 3.39-3.55 (2H, m 
), 3.80 (3H, s), 4.33 (1H, d, J = 14.2 Hz), 4.46 (1H, d, J = 14.2 Bz), 6 
.82-6.89 (2H, ■) , 7.13-7.20 (2H, n), 7.50-9.00 (1H, br). 
##$150 

5-^-^y-i-(4-try ^;i/^^;i/)-3-bf a v pyXfrtfyM 
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4-(r ^ j ityzft^Tm^wwtmmoEfotmm&mzft^m 
urn i5«. 

mp 190-191 V (*-;* * J . 

*H NMR (DMSO-dg) 8 2.25-2.71 (2H, m) , 3.15-3.57 (3H, m) , 4.36 (1H, d, J 
= 16.0 Hz), 4.47 (IB, d, J = 16.0 Hz), 7.23 (2H, d, J = 5.6 Hz), 8.53 ( 
2H, d, J = 5.6 Hz). 
##0051 

^ i-(4-y luxury -z-tzu y vyij^ym 

mm 72%. 

mp 142-143TD (* %J-)\>). 

h NMR (CDC1 3 ) 5 2.64-2.88 (2H, m) , 3.11-3.27 (1H, m), 3.41-3.57 (2H, m 
), 4.43 (2H, s), 6.97-7.32 (4H, m) , 9.40-10.40 (1H, br) . 
[0 0 8 1] 

##$152 

i-(>>?D^S/;^^;b)-5-;t3f v-3-b° □ y pyjtj frtfym 

$m 50X. 

mp 96-97ic ^ y -;b-$;x^;i/x-x;i/). 

2 H NMR (CDCI3) 5 0.80-1.32 (5H, m) , 1.50-1.80 (6H, m), 2.66-2.89 (2H, m 
), 3.04-3.35 (3H, m), 3.55-3.73 (2H, m), 6.40-7.20 (1H, br). 

(1) fchccRsm-Owt^-o^n-^y 

thJII cDNA^^PCR^T'CCR5a^?C!)^D-^>mofc 0 0 
. 5ng©WI$c cDNA (MWW, Q U I C K-Clone cD N A) ZmMtb. Sams 
on e>#^£ (Biochemistry 35 (11), 3362-3367 (1996)) 

8 5 fflf£# 2000-3042322 
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L X V* § C C R 5 £ ##ic#§g I, 75 >f V - -fe >y h 

5 ' — CAGGATCCGATGGATTATCAAGTGTCAAGTCCAA — 3 * t 
5 ' — TCTAGATCACA AGCCCACAGATATTTCCTGCTCC — 3 ' £ 

#2 5 P mol t^mtaL. TaKaRa EX Taq (SiBag) £&ffiLT. PCR^JS 
§:DNAf-YW^7-4 8 0 (7\°-3f >x;bv-) lCT*Tofc 
: 9 5TCT?l#ia, 6 0TCT'im 7 5 *CT* 5 3 0 it-T . 4© P 

CRM«€rT^fn-^^«ASc»U ^Jl.Okb CDDN Atftf "feUUfcUfefc, 
Original TA Cloning Kit (7^3*/) fcMV*T, CC R 5lfi^-§:^n-- 

(2) t hCCR53B^M^9X$ K©f^» 

±flBT#6nfe^5^"$ K&filNM&RXbal t. B amH I T* 

fODNAi/ti: Xbal £ B anHI T?»ft Lfe»*«IJBffl»33l^5^$ K pcDN 
A3.1 (7^3$/) DNA Ligation Kit Ver. 2 (SSJt) T*j£ 

7°7XS K pCKR5^c. 
[0 0 8 2] 

(3) fc hCCR5»9ffl^5^$ K©CHO-KHBfi^CD^Afc»3H 

P l 0%tf S/fl&jBjfii$i (7^f7f^t'Ji>^;i/) £^tf^i*F l 2igifc (h 
£/§^TtM v isz.il 5 7 5 0ml h >tV V 

>) T*£W£i*fcCHO-KljM£0.5g/L h'J^»-0.2g/L E 
DTA (7^f7f^^'Jx>^;i/) T?»#Lfcak Si«£PBS (7>f7f7 
^t»Jx>^) T»#bT»A (lOOOrpi, 5&) U PBStiSLfc 

NA£0J8&lc^ALfc. BP*., 0.4cm ^wKDZ-a.Ky MC 8 X 1 0 6 #ffl|& 
tlQus ©thCCR5W^^ K P CKR5S:inx., fifit0.2 5kV 
, *-Wt*/*>*9 6 0 *F TT-aiU^hn 3 Kl/-S/3>Lfc 0 MM 

86 0^2 0 0 0-3 04 2 3 2 2 
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U 1 O 4 iM/ml£&3£e>l;:#f*bT9 6^x;i/^l/-h (/<?h>^3f 

>y» T?^bfe«/wtt«©^e»ccR5»^iHies:asiL-fc. bp*, 2 

OOpM© C 125 I) -RANTES (T^-^-YA) £ U ijy Kfc LTgsflOLfc 
7fH^>)/77- (0.5%BSA, 2 0mM HEPES (fD#M^, pH7. 
2) fc^tfAAFl 2Jg*fi) rpT'g?&{CT4 O^H«^fi««:<f V\ *#LfcP 
0 BSt^M, 1M NaOH$:5 0 ^l/^x;i/l:^inbM#bT, r-#C7> 
*-Ttt#»tt«:8l!£i-££fcT?, U:#>Ktf##lttK:*S£bfc*IMk CHO/ 

( 4 ) CCR5 ICSo* < ft^»©»fllf 
9 eVzUb-VjZU^ls-hKSX 1 0 4 MUg/^X^-eCHO/CCRb^fc 
&*«U 2 4B3MB#flbT#ifi&!»5lfifc*«» ftii^tl (1 <tM) &/ufdT 
Vt>(rty7y-&&Vx.frK1na.. U#>FT*&£ C 125 I] -RANTES 
S: 1 0 OpMtCfcS«fc3cafefl|I#, kw£4 OftmKmisfr. 

% 2 0 0 /til £>V-f ?DS/>^-2 0 (/Cy*-K) $:#^x;i/lCinx., hv? 

[0 0 8 3] 
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I.OiMCfcttfclM* (%) 


1 


5 7 


8 


2 4 


1 3 


4 0 


1 7 


2 2 


3 8 


8 2 


5 2 


7 6 


6 2 


6 7 



4 0 m g 
7 0 m g 
9 m g 
1 m g 
1 2 Omg 



i. jj-f-tfrm 

( 1 ) MMm 5 l T*#e>*i;Mb-&^ 

(2) =7$ h-X 

(3) awss-fe/na-* 

(4) ^fry^n^f^ 

l 

(1) , (2) (3) fcitf (4) ©l/2&»»l/JMk •MMM**. 
IC£S»J© (4) &j»;LT£fc&i?^>*:7*/l'K:*fA*6. 
[0 0 8 4] 



4 0 m g 

5 8 m g 
1 8mg 

3. 5 mg 
0. 5 m g 



3*1 



2. 

(1) i xn^ntdt^ 

(2) h-^ 

(3) n-y?.*-* 

(4) fiMgfi-fe/i/n-* 

(5) ^fryvss^^^^^ 



?3F-4 t 1 1-1ZJ4&4S 




120mg 

(1), (2), (3). (4) <Z)2/3fcJ:tf (5) ©l/2fc«5ft!fc, 
fbfSo 3nJC^V© (4) fc<fctf (5) $T30D^i|g(CiDX.T^iCiDBb^M-r 

[0 0 8 5] 
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mm] 

0 

„1 



R— /J— G— N— E— N 7 (l) 

Xr/ l» V 



(5$^ R^ilfrfc****, R 2 tt«3M^Rfc©lfcft*fl«S&mU ifefcR 1 

^tn^m^mvx^x^^mmmm^ Eit**vmM<Dmmmzmhx 

mtegz^Lx^xb^^mvc^mftfeitykmsziF-?* ) xmznzik 
mum) &t 




m b a m & m 



(000002934) 
1. m^BB 1 9 9 2*? 1^220 




t 
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